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LETTER  OF  TRANSMITTAL 


To   His   Excellency,  Albert  B.    White,  Governor  of   West  Virginia,  and 
President  of  the  Geological  Survey  Commission: 

Sir: — I  have  the  honor  to  transmit  herewith  Vohime  Two  of  the  West 
Virginia  Geological  Survey,  the  same  being  the  long  promised  Coal  Report. 
Two  causes  have  operated  to  postpone  the  publication  of  this  Report  so  far 
beyond  the  time  originally  promised: — the  first  and  main  one,  being  the 
failure  of  the  Legislature  to  appropriate  any  funds  for  the  Survey  during 
the  session  of  1899;  second,  before  the  funds  provided  by  the  Legislature 
in  1901  became  available,  the  State  Geologist,  with  the  approval  of  the  Com- 
mission, concluded  to  broaden  the  scope  of  the  Report  by  doing  a  large 
amount  of  chemical  and  calorimetric  work,  in  order  to  secure  reliable  knowl- 
edge as  to  the  quality  and  character  of  all  the  West  Virginia  coals  and  cokes. 
The  proper  sampling,  for  analysis,  of  every  commercial  mine  in  the  State 
during  1901,  consumed  a  large  amount  of  time,  and  this  work  could  not  be 
finished  with  our  limited  resources  until  the  spring  of  1902.  Then,  the 
analyses,  and  the  calorimetric  determinations,  necessarily  required  many 
months  of  arduous  labor  for  the  small  chemical  force  available,  so  that  it 
has  been  simply  impossible  to  get  the  volume  published  earlier. 

It  is  a  matter  of  great  regret  that  no  funds  were  available  with  which  to 
provide  illustrations,  cuts,  etc.,  .so  necessary  in  describing  our  coal  resources. 
It  is  possible  that  this  necessity  may  be  remedied  in  the  future  publications 
of  the  Survey,  since  the  last  Legislature  amended  the  Act  establishing  the 
Survey,  so  as  to  permit  the  Commission  to  use  the  funds  received  from  the 
sales  of  publications  in  defraying  the  cost  of  other  publications,  etc.  There 
will  be  published  7,000  copies  of  this  volume,  1,000  of  which  will  be  bound 
in  cloth  for  library  use,  and  the  rest  in  paper.  The  Commission  has  fixed 
the  price  of  the  same  at  |!i  50  per  copy,  delivered  to  the  purchaser  either  by 
mail  or  express,  so  that  a  fair  publication  fund  will  probably  result,  if  the 
demand  for  the  volume  proves  as  large  as  the  inquiries  therefor  would  indi- 
cate. From  the  proceeds  of  such  .sales  it  may  be  possible  to  undertake  the 
publication  of  Volume  III,  on  Clays  and  Ores,  and  Volume  IV,  on  Lime- 
stones, Building  Stones,  Etc. 

The  preparation  of  a  new  map  of  the  State,  on  a  more  accurate  base  and 
larger  scale,  is  already  under  way,  by  Prof.  Walter  L.  Webb,  a  skillful  engi- 
neer and  draughtsman,  and  Mr.  Ray  V.  Ilennen  of  the  Survey.       This  map 
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should  be  issued  by  October  i,  and  will  be  sold  at  the  same  price  as  the  old 
one,  viz:  50  cents.  Its  sale  is  sure  to  add  materially  to  the  resources  of  the 
Sur^^ey  available  for  publication,  since  on  it  will  be  shown,  with  a  fair  degree 
of  accuracy,  all  the  main  streams  of  the  State,  every  railroad,  every  com- 
mercial coal  mine,  all  the  oil  and  gas  pools,  the  principal  anticlinal  lines, 
and  the  different  coal  series. 

The  State  Geologist  approves  the  plan  of  selling  these  publications  at 
the  reasonable  prices  fixed  by  the  Commission,  since  those  who  wish  them 
do  not  object  to  paying  for  the  same,  and  it  thus  preserves  the  work  for 
those  who  will  appreciate  their  value. 

Very  respectfully, 

I.   C.  WHITE, 

MORGANTOWN,  June  15,  1903.  -  State  Geologist. 
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PREFACE 


In  sending  out  this  volume  to  the  people  of  the  State  and  the 
general  public,  the  author  knows  that  they  will  find  much  therein 
to  criticise^  but  hopes  they  will  also  find  much  of  permanent  value. 
Aside  from  the  chemical  work,  and  the  printing,  the  volume  has 
not  cost  the  State  a  penny,  since  the  field  notes  for  the  same  were 
collected  by  the  writer  during  a  period  of  many  years  at  his  own 
expense,  and  this  has  made  the  volume  more  or  less  of  the 
patch-work  style.  No  one  realizes  the  imperfections  and  possibil- 
ity of  error  in  this  volume  better  than  its  author,  but  yet,  if  one 
should  await  publication  until  every  doubtful  point  is  cleared  up, 
the  present  generation  would  never  get  a  chance  to  read  any  por- 
tion of  the  same.  The  future  rapid  development  of  the  coal  in- 
dustry of  the  State  will  furnish  facts  for  correcting  the  most  glaring 
errors  into  which  the  writer  may  have  been  led  by  imperfect  data 
and  lack  of  time  and  means  with  which  to  make  more  detailed  in- 
vestigations. Hence  the  author  not  only  expects,  but  invites  the 
kindly  criticism  of  the  reader  in  aiding  him  to  eliminate  from  fu- 
ture publications  any  of  the  errors  that  may  have  been  committed 
in  this. 

It  is  quite  possible  that  some  of  the  analyses  given  for  the 
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different  mines  may  not  represent  the  same  fairly,  but  this  has 
been  fully  explained  in  connection  therewith,  so  that  no  operator 
should  feel  that  injustice  has  been  done  to  his  property,  since  the 
main  object  of  the  analyses  was  to  get  a  general  average  for  the 
character  and  quality  of  each  important  coal  seam,  and  the  pur- 
chaser of  fuel  will  look  more  to  that  than  the  single  analysis  from 
any  particular  mine,  no  matter  how  carefully  the  same  may  have 
been  sampled. 

The  Survey  is  greatly  indebted  to  so  many  people,  who  have 
aided  its  work  in  every  way,  that  it  is  impossible  to  mention  all 
specifically.  The  railroads  of  the  State,  through  their  chief  offi- 
cers, have  been  most  generous  in  granting  free  transportation,  not 
only  for  the  employees  of  the  Survey,  but  also  for  the  samples  of 
coal  for  analysis,  thus  bringing  the  same  to  the  chemical  laboratory 
at  Morgantown  from  every  portion  of  the  State.  For  this  kindly 
service  the  thanks  of  the  Survey  are  especially  due  to  the  officers 
of  the  B.  <fe  O.  Railroad,  the  C.  &  0.  Railroad,  the  N.  &  W.  Rail- 
road, the  W.  Va.  C.  &  Pgh.  Railroad,  the  K.  &  M.  Railroad,  and 
the  C.  C.  &  S.  Railroad. 

To  Messrs.  Charles  Catlett,  Frank  Haas,  and  H.  M.  Wilson, 
who  have  kindly  prepared,  as  a  "labor  of  love,"  their  valuable 
papers  printed  in  this  report,  the  Survey  is  greatly  indebted,  as 
well  as  to  Mr.  H.  L.  Iligginson  of  Boston,  President  of  the  Gau- 
ley  Coal  Land  Association,  for  the  use  of  the  valuable  work  of  E. 
V.  d'Invilliers,  on  the  Gauley  coals.  The  thanks  of  the  Survey 
are  especially  due  to  Hon.  Jas.  H.  Stewart,  the  very  able  and  effi- 
cient Director  of  the  State  Agricultural  Experiment  Station,  for 
the  generous  aid  given  the  Survey  in  the  use  of  the  station  labora- 
tory and  equipments,  etc.,  without  which  the  chemical  work  of 
the  survey  would  have  been  impossible.  Also  to  the  Chemist  of 
the  Station,  Prof.  Hite  and  his  assistants,  Mr.  E.  S.  Stalnaker,  and 
the  late  Miss  R.  L.  Norris,  who  did  most  of  the  chemical  work  on 
the  Pittsburg  coal,  the  Survey  is  under  many  obligations  for  diffi- 
cult and  faithful  services. 

The  same  acknowledgement  is  due  to  Mr.  S.  D.  Brady,  now 
chief  engineer  for  the  Wabash  Railroad  extensions  in  West  Vir- 
vinia,  who,  with  his  brother  A.  P.  Brady,  and  R.  W.  Edmonds,  as 
assistants,  collected  samples  of  the  coals,  and  measured  the  thick- 
ness and  structure  of  the  different  seams  at  every  coin mercial  mine 
in  tlie  State.     A  very  few  of  these  samples  were  lost  in  transit,  and 
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this  will  account  for  the  non-appearance  of  the  analyses  from  some 
mines  that  were  in  operation  during  1901,  since  but  few  samples 
have  been  collected  since  that  time. 

The  coal  operators,  one  and  all,  have  kindly  assisted  the  Sur- 
vey, and  shown  their  appreciation  of  its  work  in  many  ways,  but 
acknowledgements  are  especially  due  to  the  Fairmont  Coal  Com- 
pany for  many  courtesies  extended  through  its  General  Manager, 
L.  L.  Malone. 

To  the  several  oil  and  gas  companies  of  the  State,  notably 
the  South  Penn  Oil  Co.,  the  Carter  Oil  Co.,  the  Kanawha  Oil  Co., 
the  Philadelphia  Company,  the  Carnegie  Natural  Gas  Co.,  and  nu- 
merous other  oil  and  gas  companies,  as  well  as  many  individual 
operators  whose  names  appear  in  the  body  of  this  volume,  the  Sur- 
vey is  under  many  obligations  for  valuable  well  records  and  data 
freely  given  for  publication.  The  valuable  work  of  Dr.  John  J. 
Stevenson,  David  White,  M.  R.  Campbell,  K  V.  d'Invilliers  and 
many  others  so  liberally  drawn  upon  in  the  text  of  this  volume,  is 
duly  acknowledged  under  the  references  and  quotations  therefrom. 

It  is  the  intention  of  the  Survey  to  begin  the  preparation  and 
publication  of  Vol.  Ill  on  Clays  and  Ores,  and  Vol.  IV  on  Lime- 
stones, Building  Stones,  etc. ,  as  soon  as  its  resources  will  permit. 
The  Legislature,  at  its  1903  session,  provided  funds  for  carrying 
on  the  topographic  map  work  of  the  Survey,  in  cooperation  with 
the  U.  S.  G.  Survey  for  1903  and  1904.  With  these  appropria- 
tions ($15,000  per  year)  it  is  hoped  that  all  of  the  remaining  area 
of  the  State  not  yet  mapped  on  any  scale,  can  be  completed,  and 
that  then  the  detailed  geological  work  and  mapping  of  the  several 
counties  can  be  undertaken. 
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ine  19  from  top,  for  "Eairmont, "  read  Fairmont. 

ine    I  "      ,  for  "openiug,"  read  opening, 

ine  18  "      ,  for  "io,''  read  to. 

ine  19  "      ,  for  8th  word,  read  Kanawha. 

ine  18  "  ,  for  "Charlesfon,"  read  Charleston. 

ine  14  from  bottom,  for  "descends,"  read  descends. 

ine  17  from  top,  for  "caal,"  read  coal. 

ine  17  "      ,  for  "Joseph,"  read  Joseph. 

ine    8  from  bottom,  for  "McMinley,"  read  McKinley. 

ine  28  "  ,  for  "whtch,"  read  which. 

ine    I  from  top,  for  "tne,"  read  the. 

ine  ri  from  bottom,  for  "eveporated,"  read  evaporated. 

ine  II  from  top,  "Mr.  Hass,"  read  Mr.  Haas. 

ine    4  from  bottom,  for  "shae,"  read  shale. 

ine  12  from  top,  for  "and,"  read  and. 

ine    4  from  bottom,  for  "coai,"  read  coal. 

ine  14  from  top,  for  "Slate,"  read  Slate. 

ine    8  from  bottom,  for  "on,"  read  one. 

ine    I  from  top,  for  "oj,"  read  of. 

ine    5  from  top,  for  "Hemiphronites,"  read  Hemipronites. 

ine  18  "      ,  for  "genrally, "  read  generally. 

ine  18  "      ,  for  "aud,"  read  and. 

ine    I  from  bottom,  for  "Te, "  read  The. 

ine    4  "  ,  for  "300,"  read  310-11. 

ine    5  from  top,  for  "Allegany,"  read  Allegheny. 

ine    3  from  bottom,  for  "betow,"  read  below. 

ine    T  "  ,  for  "folowing,"  read  following. 

ine    5  from  top,  for  "mnch,"  read  much. 

or  page  "433,"  read  483. 

ine  II  from  bottom,  for  "Blaok,"  read  Black. 

ine  10  "  ,  for  "Md.  Stee,"  read  Md.  Steel. 


PARTI. 

LEVELS  ABOVE  TIDE,  TRUE  MERIDIANS,  ETC. 


The  lists  of  elevations  above  tide  level  for  the  stations  on  all 
the  railrop.d  lines  of  the  vState  were  pubHshed  in  Volume  I,  Oil  and 
Gas,  in  1899.  These  have  proven  so  useful  to  both  civil  and  min- 
ing engineers  that  the  lists  given  in  Volume  I  are  repubUshed. 
along  with  many  others  obtained  since  that  date,  and  to  these  are 
added  the  very  accurate  determinations  of  the  L".  S.  Geological 
Survey  of  many  points  in  the  State. 

By  a  comparison  of  these  with  the  elevations  as  given  on  t-he 
railroad  profiles  it  is  found  that  many  elevations  of  the  latter  are 
often  several  feet  in  error.  For  instance,  the  elevation  given  for 
Burnsville,  Braxton  coun+y,  by  the  table  of  elevations  for  the  West 
Virginia  &  Pittsburg  Railroad  by  Mr.  Fickinger  is  748  feet,  while 
the  U.  S.  Geological  Survey  bench  on  the  bridge  pier  over  the 
Little  Kanawha  river  there,  and  at  least  three  feet  lower  than  the 
station  level,  is  given  at  765  feet,  a  difference  of  practically  20  feet. 
These  discrepancies  will  in  time  be  checked  off  and  eliminated, 
since  the  Baltimore  &  Ohio  Railroad  is  now  having  a  new  and 
more  accurate  level  carried  over  the  entire  system,  and  when  this 
work  is  completed  a  general  correction  of  elevations  can  be  under- 
taken, and  the  whole  list  brought  into  harmony  with  the  results 
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of  the  U.  tS.  Geological  Survey's  most  accurate  determinations. 
It  is  possible  that  the  larj^e  discrepanc}'  revealed  at  Burnsvillp  may 
be  partly  due  to  some  error  in  reducing  the  original  datum  of  the 
West  Virginia  v.**:  Pittsburg  Railroad  to  the  Baltimore  &  Ohio  base, 
since  the  latter  gives  the  elevation  (988'}  of  Grafton  only  nine  feet 
lower  than  the  U.  S.  Coast  and  Geodetic  Survey  determination 
(9970  "^  ^^^c  Grafton  bench  on  the  survey  from  "Ocean  to 
Ocean."  This  was  made  with  the  greatest  care,  and  forms  the 
datum  for  all  the  U.  S.  Geological  Survey  benches  in  Northern 
West  Virginia  and  Western  Pennsylvania. 

The  agreement  of  the  ( Jrafton  tfe  Belington  Railroad  level  as 
given  by  Mr,  Lemley,  based  upon  the  U.  S.  Geological  Survey 
datum,  with  the  West  Virginia  Central  &  Pittsburg  Railroad  levels 
at  Belington —Lemley  1697.9'  for  bas-e  of  rail,  and  West  Virginia 
&  Pittsburg  1698.5^  for  top  of  rail — is  quite  remarkable,  since  the 
West  Virginia  Central  levels  were  carried  entirely  across  the  Alle- 
ghany mountains  from  Piedmont  many  years  ago  by  the  laie 
James  Parsons,  Chief  Engineer  for  the  West  Virginia  Central  & 
Pittsburg  system.  His  datum  was  the  orginal  profile  of  the  B.  & 
0.  R.  R.  at  Piedmont. 

In  the  following  lists,  when  not  otherwise  stated,  the  elevation 
gi,  en  is  the  top  of  the  rail  in  front  of  the  center  of  t'le  station 
building. 


BALTIMORE  &  OHIO  RAILROAD 

OF  THE  Chi] 

November  30,  1898 


Office  of  the  Chief  Engineer,  "1 


DR.  I.  C.  WHITE, 

State  Geoloj^ist, 
Dear  Sir: — Re])lyinj^  to  your  favor  of  tlie  22d  inst.,  I  beg  to  attach  list 
giving  distances  and  elevations  of  various  stations  along  our  line  in  West 
Virginia. 

We  have  no  profiles  of  short  Branches  on  the  Second  or  G.  <%  B.  Division, 
and,  therefore,  cannot  give  the  information  on  these. 

Yours  very  trul)% 

W.  T.  MANNING, 

Chief  Engineer. 


WEST    VIRGINIA    GEOLOGICAL    SURVEY, 


Main    Line. 


Distances 
fromCamden 
Station,  Bait. 


75-6 
78,0 

78.5 
80.4 
81.0 
81.4 
82.4 
83.2 
84.2 
84.8 
87.9 


92.1 

92.3 
95-2 
97.0 
97.8 
100. 

lOI.O 

102. 1 

103-5 
104.7 
107.4 
107.8 

112. 2 

II3-4 
II5-5 
II7-3 
121. 8 
122.8 
123.8 
125.8 
128.4 
130.5 
132.4 
1333 
135.7 
138.7 
1395 

141. 0 

143-3 
145-6 
148.9 
153-8 
156.7 
158.6 
161. 4 

164. 1 
168.4 
170.9 
172.5 


STATIONS 


Brunswick 

Knoxville 

Weverton  

Sandy  Hook 

Mountain  Siding , 

Harper's  Ferry 

Island  Park  

Peacher's  Mill .-. 

Rau  Mining  &  Mfg.  Co. 

Engle 

Duffields 

Shenandoah  Junction 

Hobbs 

Summit , 

Stone  Crnsher  Siding  .. . , 

Kerneysville 

Vanclevesville 

Opequon  

Flagg  

Martinsburg 

Baker's  Stone  Crusher  .. 

Faw'/er  

Tabb 

Wilson 

North  Mountain 

Helper's  Switch 

Cherry  Run  Coal  Chute.. 

Cherry  Run  

Miller 

Sleepy  Creek 

C.  E.  Jones 

Hancock 

Sand  Siding 

Round  Top 

Sir  John's  Run 

Henry'sSiding 

Great  Cacapon 

Woodmont 

Ivineburg   

Orleans  Road 

Rockwell's  Run  

Doe  GuUey 

Hansrote 

Baird  

Magnolia   

Paw  Paw ■ 

Little  Cacapon 

Okonoko  , , 

French    

Green  Spring 

Dan's  Run 

Patterson's  Creek 

North  Branch 


Md 


W.  Va 


Md 


Frederick 
Washington 


Jefferson 


Elevation 
Above    Tide 


Berkeley 


Morgan 


Hampshire 

Mineral 
Allegany 


280 
300 
335 

'388 
508 
536 

600 

550 
477 
400 

445 
475 

535 
533 
540 


410 
404 
412 


433 
436 

437 
453 
450 
501 


550 

"498 
495 
530 
533 
535 
540 
550 
563 
568 
620 
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Main  Lines — Continued. 


177.0 
177.2 
178.0 
iSi.o 
181. 3 
183-5 
185.0 

187.3 

187.5 
188. 1 
190.0 
190.8 
191-5 
195-0 
197.0 
199.2 
201.5 
206.5 
207.7 
208.5 
209.0 
211. 8 
212.2 

214.3 
217.9 
219.4 
222.3 

223.3 
226.0 
226.3 
228.2 
229.4 
231.2 

231.7 
232.0 

233.4 
234.0 
2350 
237.6 

283.3 
239.6 
240.4 
240.6 
241.6 
242.1 

247.3 
250.6 

253.9 
254.4 
259.0 
260.7 
261.8 
263. 1 
263.7 
267.0 
267.4 


Steel  Works 

Glassworks 

Cumberland 

Three  Mile  Water  Station 

Robert 

Cedar  CliflF  

Brady 

New  Potomac  Cement 

Works    

Kenzie 

Potomac 

Lowndes 

Cre.sap  

Rawlings    

Black  Oak 

Dawson  

2ist   Bridge    

Key.ser 

Piedmont 

W.  Va.  Central  Junction.. 

Bloomington  

Black  Bear  

36  Water  Station 

Crab  Tree 

Frankville 

37  Water  Station 

Swanton  

Wil.son 

Altamont   

Deer  Park 

Deer  Park  Hotel 

Lake  Youghiogheny 

Mountain  Lake  Park j 

McGowan   Switcn    | 

Oakland  Water  Station... 

Oakland 

Stone  Crusher ' 

Offutt 

Skipnish  Junction  : 

Hutton 

Corinth  W 

Holmes  

Hazen 

Rinard 

Riggs i       . 

Terra  Alta 

Rodemer j 

Ambler.sburg,  Bradshaw.. 

Sloer  Mill  Siding 

Rowlesburg  

Anderson 

Tunnelton   

We.st  F,in\ 

Smoot ' 

Austen 

Orr  ; 

-Newburg | 


Md. 


W.  Va. 


Md. 


Va. 


rviicgauy   1 

639 
627 

642 

657 

670 



692 
698 
736 
750 
786 



Mineral 

805 
910 

Garrett 

1020 

1385 

1696 

2282 

2620 

2490 

2396 

2374 

2370 

24S6 
243U 

Preston 

2500 

2550 

1585 

1394 
1855 
1823 

1575 

1218 
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Main  Lines— Continued. 


268.6 
270.0 
271.7 
274.7 
276.0 
280.2 
281. 8 
286.1 
287.9 

289.5 
292.6 
294.4 
297.4 
298.4 
300.6 
301.0 
301.7 
302.1 
303-0 
303.5 
303.8 
304.8 
.•^07.4 
307.7 
312.8 

316.3 
320.0 

324.3 
325.7 
327.2 
328.0 
331.8 
333-5 
336.2 
338.0 
339- o 
340.0 
341.2 
344-3 
346.4 
348.2 
351.8 
353.8 
356.3 
362.0 
363-6 
366.4 
368.6 

369-4 
370.0 
370.0 

370.1 

370.6 

369.7 


Independence  

Hardman 

Irontown   

Thornton 

Painter  Siding 

Grafton  

Fettertnan 

Bush    

Valley  Falls 

Nuzum    

Sand  Switch  

Colfax  

Benton  Ferry 

King   

Palatine  Mines 

Gaston  Junction  

New  York  Siding 

Fairmont    

F.  M.  &  P.  Junction  

Central  Mines 

Barnesville 

West  Fairmont  S.aft 

Barrackville 

West  Siding 

Farmington 

Downs 

Mannington 

Metz   

Wilfong 

Glover's  Gap  

Well's  Siding 

Burton 

Hundred 

Quarry  Switch 

Littleton  

Jones'  Siding 

Floyd  Siding  ..; 

Board  Tree 

Bellton 

Garrett  Siding 

Cogley 

Cameron  

Loudenville  

Easton 

Roseby  Rock 

Gatts 

Gatts  No.  2 

Moundsville 

Camp  Ground  Junction... 
Moundsville  Coal  Shaft... 
Moundsville  Mining  and 

Manufacturing  Comp'y 
Moundsville   Glass 

Works    

Moundsville   Brick 

Works 

Hart 


W.  Va 


Presto 
Tayloi 


Marion 


1155 

1073 
1040 


971 
938 


Wetzel 


Marshall 


879 

"873 

903 

'928 

969 

1050 
1070 

974 

1 105 

888 

1048 

970 
775 

642 
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Main  Lines — Continued. 


370.9            Glendale |  W.  Va. 

273.4  Riven-ievv 1       

374.3  I  McMechen |       

375.0  j  Benwoofl  Junction 

376.1  I  Bellaire    Ohio 

375.8         I  Benwc    .  I  W.  Va. 

376.5  Nolan 

376.5  Riveiside  Furnace  I       

377.3  BoggsRun 

377.3  No.  17  Switch  !       

379.8         I  WheeUng ,       


Marshall 


Belmont 
Marshall 


Ohio 


650 


647 


Parkersburg  Branch— B.  &  O.  R.  R. 


280.2 

2S2.3 
2S6.4 
287.2 
287.7 
288.2 
288.7 
290.0 
292.3 
297.6 
300.0 

301.9 

302.5 
303-1 


304.1 
306.2 
309.0 
309.8 

314- 1 
316.0 

321,7 
324-1 
326.1 
326.9 
329.2 
330.0 
332.1 
333-0 
336.3 
337-1 
338.7 
342.1 
347.4 
352.2 
353.0 
353-9 
354-9 
357-2 
360-3 


Grafton  |   W.  Va. 

Webster 

Foster 

McCartney  Switch 

Simpson 

Giles  

Gramm  Switch 

Flemington  

Tyrconnell 

Bridgeport 

Despard  Mines 

Harrison  County  Mines. 

Pinnickinick   Mines 

Clarksbure,  old  depot.... 
Clarksburg,  new  depot  .. 
W.  Va.  &  Pittsburg,  and 

Monongahela  River  R. 

R.  Junction 

Adamston 

Wilsonburg 

Dolan  Mines 

Wolf  Summit  

Cherry  Camp 

Salem 

Long  Run 

Morgansville 

Middle  Island 

Smithton   

Ringer  Switch 

West  Union 

Ruly  Siding  

Central 

Duckworth 

Greenwood 

Toll  Gate 

Pennsboro  

Ellenboro 

Corn  wall  is 

Reitz  Siding 

l'"ewsmith  Switch 

Cairo  

Silver  Run  

McTaggart 


Taylor 


Harrison 


Doddridge 


Ritchie 


1005 
mo 

1086 


1015 
989 

371 


1030 
1014 


965 
973 

1 1 20 

1016 

1034 

842 

800 

■■784 
809 

802 

937 
860 

785 
848 
771 
675 

"667 
794 
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Parkersburg  Branch— B.  &  O.  R.  R.-  Continued. 


361.9 
364.1 
364.9 
859.1 
370.1 
374-2 
375-1 
377.2 
378.1 
379-2 
380.1 
381.2 
383.5 
384.9 


Petroleum 

Volcano 

Eaton 

Walker 

Textor  Siding  

Kanawha 

Shen,vood  S'svitch  ... 

Davisville 

E^ing  

Jackson  

Stewart  

N.  O.  C.  Co.  Tipple 

Parkersburg 

Belpre 


W.  Va. 


Ritchie 
Wood 


Ohio      Washington 


685 
719 

763 
616 

599 

596 
596 
624 

598 
629 


Wheeling  &  Pittsburg  Branch— B.  &  O.  R.  R. 


0. 

Wheeling 

W.  Va. 
Penna. 

Ohio 

647 

2. 

Mt.  DeChantal 

672 

4. 

Carbon     , 

667 

9. 

Roney's  Point 

829 

10. 

Point  Mills 

Washington 

896 

16. 

West  Alexander  

1043 

21. 

Clay sville  

1 143 

28. 

Chartier   

32. 

Washington 

1049 

Fairmont,  Morgantown  &  Pittsburg  Branch— B.  &  O.  R.  R. 


0 

1 

I 

j 

3 

4 

7 

7 

II 

17 

20 

22 

26 

Fairmont   W.  Va.   '      Marion 

Junction  Bridge 

Houlttown  

Rivesville i       

Prickett's  Creek  Bridge...         

Catawba  :       

Opekiska Monongalia 

Little  Falls i       

Mouth  of  Tom's  Run 

Round  Bottom '       

Uffington  '       

Morgantown '       


879 

894 
889 
888 
882 
880 

855 
822 

837 
823 
816 
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Monongahela  River  Branch. 

MONONGAH,    W.    Va., 

Decembei  i,  1898. 
DR.  I.  C.  WHITE,  State  Geologist, 
Morgantown,  W.  Va. 
My  Dear  Sir: — In  accordance  with  your  recent  request  I  hand  j-ou  here- 
with list  of  stations  and  elevations  on  the  Monongahela  River  Railroad,  and 
the  West  Virginia  &  Pittsburg  Railroad.     In  the  former  list  we  give  you  the 
distance  to  the  new  B.  &  O.  passenger  depot  at  Clarksburg.      In  the  latter 
list  we  begin  at  the  old  passenger  station.      We  have   no  elevation   for  the 
new  station,  neither  do  I  know  the  exact  distance  between  the  old  and  the 
new  station.     This  information  you  will  probably  get  from  the  data  supplied 
you  by  the  B.  &  O.  R.  R.     There  is  a  little  discrepancy  in  the  elevations  be- 
tween these  two  roads,  owing  to  the  differences  in  the  data  furni.shed  by  the 
B.  &  O.,  as  between  Clarksburg  and  Fairmont.      I  presume,  however,  it  is 
sufficiently  accurate  for  the  purpose  for  which  you  desire  it. 
Yours  truly,  J.  A.  FICKINGER, 

Vice  President  and  General  Manager, 

Monongahela  River  Railroad. 


Monongahela  River  Branch. 


Distance 


0.0 
1. 10 

1-95 

2.77 

3-50 

5.87 

7-35 

7.80 

8.80 

10.00 

II. 14 

11.86 

13-24 

15.91 

19.16 

20.90 

21.60 

23-31 
24.70 
25.66 
27.08 
28.02 
31-25 
3'-43 
31-89 


STATIONS 


Fairmont  (B  &  O  Depot) 

Gaston  Junction  

Watson 

Gaston 

Thompson   

Monongah 

Prichard 

Brj^an 

Highland 

Chiefton 

Worthington 

Hutchinson 

Enterprise 

Shinnston 

Lumberport  

Cheswood  Park 

Maulsby 

Clark  

Haning 

Farnuni  

Bartlett  

Glen  F'alls 

W.  Va.  &  P.  Junction 

Monongahela  Junction  ... 

Clarksburg   (new  B  &  O 

Depot) 


Harrison 


Elevation 

above  tide 

(Top  of  rail) 


879. 
S83.50 
879.30 
876.50 

384.43 
888. 70 
892.22 
888.59 
890.74 
S93.00 

893-65 
901.50 
900.62 
908.80 
912.23 
916.00 

921-73 
920.50 
936.00 
982.21 

928.50 
991.96 


]oi4.29 
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3-2 
6.3 

8.1 

1 1. 2 

13-3 
18.5 
21.0 

23-4 

23.8 

25-4 
26.9 

28.8 

32-4 
36.0 
37-6 
39-6 
42.3 
46.3 
50-7 
52.7 
57.5 
59-1 
60.9 
63.0 
64.6 

65.5 
68.5 
70.7 
73-6 
75-2 
77-2 
78.4 
84-3 
85.0 
87.6 
88.3 
91.3 
94-7 
100.6 
103.2 


Clarksburg  (old  B.  &  O. 

passenger  depot ) 

West  Clarksburg 

Monticello 

Lvnch's  Mines 

Mt.   Clare 

Bond  Summit 

Lost  Creek 

Jane  L,ew  , 

Fisher's  Summit 

Riverside 

Deanville  , 

Weston — pass,  station.... 

Bendale 

Brownsville  

Rohrbough    

Lias  Smith's , 

Roanoke    

Arnold    

Peterson's 

Confluence     

Burnville   

Coger  

Rollyson    

Heater    

Berry  

Flatwoods 

Hopkins 

Morrison's 

Gillespie     

Palmer    

Baker's  Run 

Centralia    

Custis ; 

Brook's  Run 

Erbacon 

Wainville  

Weese's 

Hardwood 

Halo    

Co  wen    

Laurel 

Camden-on-Gauley  


W.  Va. 


Harrison 


Lewis 


Braxton 


Webster 


1030 
945 
937 
947 

1009 

1174 
1012 

lOIO 

1222 
1013 
1017 
1009 
1016 
1016 
1026 
1043 
1050 
1092 

847 

768 

748 

758 

783 

851 

906 

1121 

1006 

1074 

870 

899 
917 

933 
1056 
1 132 

1504 
1561 
1706 
19T2 
2062 
2229 
2039 
2018 


Sutton  Branch— W.  Va.  &  P.  R.  R. 


0.0 

Flatwoods   

W.  Va. 

Braxton 

1121 

0.4 

Summit  ...; 

1 165 

103 1 

866 

1.7 

McNutt's  

3.'i 

Karl's  Switch  

5.6 

Sutton    

824 
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Weston,  Buckhannon  and  Pickens  Branch— W'.Va.  &  P.  R.  R. 


o.o 
3-9 
5-3 
6.1 
7.0 

12.0 
16.0 

21.5 
239 
2S.9 

32.5 
34-2 
37.S 
41.6 

43-9 
45-9 
47-5 
50.8 


Weston  

Smith's  

Nicoles  

Gaston    

Seymour  

Stone  Coal  Summit 

Lorentz  

Buckhannon 

Hampton   

Sago 

Ten  Mile    

Bean's  Mill   

Alton  

Alexander   , 

Newlon  

Craddock  

Avondale  Junction. 

McCally's  

Pickens  


W.  Va. 


Lewis 


Upshur 


1009 


Randolph 


1040 

1035 
1444 

1435 
1405 

1412 
1422 
1603 

1809 
1817 
1910 

'934 
2227 

2324 
2672 


GRAFTON  &  BELINGTON  BRANCH— B.  &  O.  R   R. 


PHir.LiPPi,  W.  Va. 

November  17,  1902. 
DR.  I.  C.  WHITE,  State  Geologist 
Morgantown,  W.  Va. 
Dear  Sir:  —In  reply  to  your  requst  of  Sept.  24,  1902,  I  herewith  send  you 
tables  of  distances  and  elevations  of  points  on  the  Grafton  and  Belington 
Division  of  the  Baltimore  &  Ohio  Railroad;  the  Hackers  Run  Branch  of  the 
G.  &  B.  Division,  B.  &  O.  R.  R.;  the  Point  Pleasant,  Buckhannon  ^  Tygarts 
Valley  Railroad,  and  the  Burnersville  Branch  of  the  same  line. 

The  last  column  gives  the  elevation  of  low  water  in  the  streams  that  are 
crossed  along  the  line  at  the  points  named. 

The  elevations  are  based  on  the  U.  S.  Geological  Surve}-  benches  at  Graf- 
ton {1901),  and  at  Philippi,  W.  Va.,  (1902). 

Yours  very  truly,         C.  McC.  LEMLEY, 

Assistant  Engineer. 

Grafton  and  Belington  Branch     B.  &  O.  R.  R. 


o. 

2. 
3-5 
5.25 
7- 


Grafton,  center  5th  Divis-W.  Va 
ion  track  _ 

Bridge   oA,    Three    Fork| 

Creek  Cro.ssing 

Park,  Bridge  3A 

Yates 

Stone  House,  Bridge  5A.. 

Cecil 

Bridge  6A  


Taylor 


1001.4 

1005.9 
1014.3 
1014.6 


964 

978 

996 

990  (river  J 
1002 
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41.2 


Bridge  SA,  Sandy   Creek 
Crossing 

Sandy  Creek 

Lusk   

Bridge  loA 

Bridge  loB  

Cove  Run  

Bridge  11  A,  Cove  Run 
Stream 

Bridge  12A 

Bridge  13A,  Teter's  Creek 

Moatsville  

Bridge  16A,  Laurel  Creek 

Arden    

Felton  

Fox  Hall 

Bridge  21A 

Hacker's  Junction  

Bridge  22 A  ..    

Meriden 

Bridge  23A 

Bridge  23B 

Philippi 

Bridge  24A 

Bridge  25A 

L/illian  

Tygart's  Junction 

Bridge  30A 

Bridge  31A,  Laurel  Creek 

Bridge   32A,  Laurel   Run 
Crossing    

Middle  Fork 

O'Brien  

Clements   

Jones  

McLean 

Bridge  39 A 

Bridge  41A 

Belington  


W.  Va 


Taylor 
Barbour 


1036.5 
1036.8 
1060.3 
1068.0 
1088.3 
1088.2 

1088.0 

1 137  4 
1170.0 
1 169.9 
1242.8 
1269.5 
1302.0 
1295.8 
1298.3 
1301.6 
1299.6 
1300.2 
1300.9 
1302.9 
1298.6 

1,3^--- 
1312.2 

1318.5 
13334 
1352. I 
1428.5 

1450,4 
1501.5 
1534-9 
15S0.5 
1670.3 
1695.0 
1693. 1 
1696. 1 
1697.9 


1019 


1053 
1077 
1070  (river) 

1078 
1124 
1 149 

1 149 -5 

1232 

1260  (river) 


1280 

1281 

1284 
129I 

1287 
1293 

1406 

1437 


1682 
1683 
1682  (river) 


Hacker's  Run  Branch,  B.  &  O.  R.  R. 


0.5 
3 


3-5 

4-3 


Hacker's    Juncton,     Ty- 
gart's Valley  River 
Crossing 

Trestle,  Hacker's  Creek 
Crossing 

100  Ton  Scales 

"Fox  Grape  Summit," 
water  shed,  bet.  Fox 
Grape  and  Simpson's 
Creek 

Berryburg,  opp.  Southern 
Coal  and  Transporta- 
tion Co's  tipple 


W.Va 


Barbour 


1301.6 
13754 

1382 
1395 


1278 
1283 
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LEVELS    AHOVE    TIDE. 


Point  Pleasant,  Buckhannon  and  Tygarts  Valley  Railroad. 


6.5 

7.S 


15-5 
15 

i6 


o 

0.5 
I 

4-7 


Tj'garts  Junction 

Tygarts  Valley  River 

Crossing 

Pitman,  Shoals  Run 

Crossing  

Lemley  Junction 


W.  Va 


Brrbour        13334 


Lenile}-  Junction,  base 
of  rail,  Burnersville 
Branch    

Buckhannon  River 

Peck's  Run  

Smith's  Summit  

Buckhannon  River,  Post's 
Mills   

Leonard  Summit 

Buckhannon  River  Cross- 
ing at  Buckhannon... 


LOCATION, 

W.  Va   Barbour 


Upshur 


1377-8 

1377-8 
1516 

1477-9 


1317 
13.37 


1363-2 
13S45 

1388.5 


1401.4 


Burnersville  Branch,  Pt.  P.,  B.  &  T.  V.  R.  R. 


Lemley  Junction,    Buck- W.  Va]  Barbour 

hannon  River  crossing ,     

Trestle,  Big  Run 

Burnersville  1 

Century 


1381.2 
1385-8 
1405-7 
1466.2 


1355 


WESl    VIRGINIA   CENTRAL   &  PITTSBURG    RAILWAY. 


Elkins,  West  Va  , 
Nov.  26,  1898. 
Dk.  I.  C.  WHITE,  State  Geologist, 
Morgantown,  West  Va. 
Dear  Sir: — As  per  instructions  from  President  Davis  of  this  Railroad,  I 
enclose  herewith  list  of  stations  with  elevations  and  mileage  of  same.     The 
elevations  are  above  sea  level.     This,  as  I  understand,  complies  with  request 
contained  in  your  letter  to  President  Davis  under  date  of  Novem-ljer  21st. 

Yours  truly, 

J.  W.  Galbreath, 

Chief  Engineer. 


WEST    VIRGINIA    GEOLOGICAL    SURVEY. 
West   Virginia  Central  &  Pittsburg   Railway. 
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Distance. 


o.o 

1.2 

6.1 

9-3 
I0.4 

II.4 

12.6 

i6.i 

17-4 
i8.i 
19.0 
20.1 
22.2 

27-5 
28.8 
31.6 
33-4 
34-5 
35-1 
38.3 
42.1 

45-5 
47.2 
52.2 
57,8 

59-9 
62.3 
64.8 
66.3 
67,7 
69.9 
71-5 
74-5 
76.0 

77-7 
79.0 

79-9 
88.0 
89.0 

90.3 

91.4 

94-4 

95-2 

99.8 

101.5 

105.8 

107.9 

109.4 

III.O 

113. 2 
114.4 

115-3 
120.8 

J2I.2 


STATIONS. 


Cumberland 

Ridgely  

Seymour , 

Potomac 

Frost :. 

Bier 

Rawlings 

Black  Oak 

Gertstell 

Dawson 

Green 

Twenty-first , 

Keyser  Junction 

Westernport 

W.  V.  C.  Junction 

Empire 

Warnocks 

Windom 

Barnum 

Shaw 

Chaffee 

Blaine 

Harrison 

Wchell 

Stoyer 

Gorman 

Bayard 

Wilson ...■ 

Dobbin 

Henry 

Wilsonia 

Beech  wood ,.. 

Fairfax 

William 

Thomas       

Coketon 

Douglas 

Hendricks 

Hambleton 

Bretz 

Parsons 

Porter 

Moore 

Haddix 

Mon  trose 

Kerens 

Whyte 

Gilman 

Read 

Elkins 

Elkins  Junction 

Buxton 

Roaring  Creek  Junction... 
Harding 


Md. 


W.  Va. 


Md. 
W.  Va. 


Alleghany. 


Mineral. 


Garrett. 
Grant. 


Tucker. 


Randolph, 


Elevations 
above  tide. 


625.1 
622.0 
641.3 
664.0 

673-4 
692.3 
724.8 
738.1 
743-7 

774-8 

794.3 
904.4 

943-6 
1078.3 
1090.0 
1129.6 
1151.3 
1274.9 
1419.4 
1560.3 
1639.4 

'^943-9 
2245.1 
2267.2 

2331 -I 
2508.2 

2596-5 
2647-3 
2744.9 
2876.6 
3060. I 
2967.2 
2883.5 
2844.5 

1702. 1 
1678.6 
1657.6 
1662.4 
1694.1 

2178. 1 

1995- 1 
1937.0 
1825.3 
1920.9 

1920.0 
1909.7 
1914.0 
1871.3 
1846.4 
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LEVELS    ABOVE    TIDE. 


West  Virginia  Central  &  Pittsburg  Railway — Continued. 


124.3 
126.9 
12S.3 
130.S 


Laurel 

Junior 

Custer 

Beliiigton. 


W.   Va.      Randolph. 
Barbour. 


1753-5 
1719.0 


1698.5 


Davis  Branch,  W.  Va.  Central  &  Pittsburg  R.  R. 


o.  Thomas '  W. 

2.6       I  Child '      .. 

3.8         Pendleton 

6.3      '   Davis 


Va. 


2883.5 
3010.5 
2988.4 
3001.4 


Elk  Garden  Branch, 

W. 

Va. 

Central  &  Pitsburg  R. 

R. 

0. 

3-3 
7.0 

Harrison  

Switch  Back 

Elk    Garden 

1  '^^• 

Va. 

Mineral. 

1639.4 
1930.6 
2268.2 

Beverly  and  Huttonsville  Branch  W.  Va.  C.  &  P.  R.  R. 


o. 

1.2 

3-1 

6.7 

8.7 

lO.O 

13.8 
16.3 

17.7 


32 

34 
35 
36 
38 

39 
46 
48 
56 
59 
63 
71 
78 


Elkins !  W 

Klkins  Junction 

Yokun 

Beverly 

R.  R.  Bridge  over  Valley 

River  (top  of  rail).... 
Crossing     Htaunton     and 

Parkersburg  pike 

Crawford    House 

Mill  Creek  Bridge 

Huttonsville 


N.  Va. 

Randolph. 

1920. 
1909.7 
1926.2 
1941-3 

• 

2015.6 

2021.6 

2046.8 

2070. 1 



2077.0 

(Preliniinar}'  Survey  for  Gauley  River  Extension.) 


Elk  Water W. 

Brady's  Sunnnit  

Rigp,les  

Red  Lick  Run i 

Elk  River ; 

Whitacres  Falls   i 

Big  Run 

Burgoo   

Leatherwood 1 

Elk  River | 

Addison 

Pajn's  Summit    

Gauley  River    

Williams   River  


Va. 


Randolph 


Webster 


2358 
2992 
2714 
2429 

2331 
2171 
2136 
1904 
1841 
1583 
1463 
2456 
2308 
2215 


Elkins  and  Buckhannon  Branch,  W.  Va.  C.  &   P.  R.  R. 

(Preliminary  Survey.) 


7 
II 


Ivlkins 

Roiiring  Creek 

Roaring  Creek  Summit... 

W.  Va. 

Randolph 

1920 
i86<i 



236S 
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Elkins  and   Buckhannon  Survey,  W.  Va.  C.  &  P.  R,  R. — Continued. 


12 

iS 

21 
27 
32 


King's  Bridge  

Toll  Gate  

Burnt  Bridge 

White  Oak  Summit 

Buckhannon  River  Divide 
Buckhannon 


2450 
1851 
i84o 
2031 
1743 
J413 


OHIG    RIVER  RAILROAD. 

Parkersburg,  W.  Va., 
^  December  7,  1898. 

DR.  I.  C.  WHITE,  State  Geologist, 
Morgantown,  W.  \'a. 
Dear  Sir: — Yours  of  November  2rst,  addressed  to  George  A.  Burt,  Vice 
President  and  General  Manager,  referred  to  me. 

'I  he  statement  enclosed  is  as  full  and  correct  as  we  are  able  at  this  time  to 
make.  The  elevations  from  Wheeling  to  Raven  Rock  are  correct  to  the 
tenth,  but  south  of  that  point  the  elevations  have  been  deduced  from  the 
original  levels,  and  are  liable  to  the  inaccuracies  that  such  levels  usually 
are.  Datum  is  mean  tide  at  Sandy  Hook. 
Hoping  this  will  be  satisfactory,  I  am. 

Yours  truly, 

D.  C.  JAMES, 

Assistant  Engineer. 


Ohio  River  Railroad. 


Distance 

i 
STATIONS              :     State 

County 

Elevations 
Above  Tide 

Wheeling  W   Va. 

Ohio 
Marshall 

3-3 

4 

Benwood    : 

8 

Glendale. 

Moundsville 

Round  Bottom 



648.4 

II-3 
14.6 

15-8 

16.4. 

642.2 

645-5 
645.2 

Hornbrooks  

Chestnut  Hill  

Captina  Island 

Po  vvhattan 

Cresaps  

Underwood    

644.2 

17 

19.2 

20.2 

20.5 

21 

643.4 

646.3 
642.1 
642 

Cresap's  Grove 

640.5 

21.5 
22 

South  Cresap's  

Foster 

640.6 
643.2 

22.5 
23.2 

25 
26.8 

Whittaker  

644.1 

Woodland 

640.3 

Franklin  

641.2 

Clarington 

637.3 

16 


lp:vel?   above   tide. 


Ohio  River  Railroad. — Continued. 


29 

31-5 

34 

35 

35.9 

36.5 

37-4 

41. 1 
42 
42.7 

45-5 
47.2 

48. 2 
49.2 
50 
51-5 
51.8 
53-7 
54 
56 
56.2 
57 
58 

59 
61 
62 
64.1 

65 
67.2 

69 
70.6 

71-3 
74.6 

75-2 

80 

81.4 

83 

85.1 

86.2 

8S.9 

93-6 

96.6 

99-7 
101.6 
102.7 
'  i.i 
5-6 
7-3 
109.6 
1 10. 1 
HI. 6 

114.9 
11S.2 
1 20. 1 
120.4 
I  06 


Wells'  Pit 

Proctor   

Alexander 

Maud  

Baresville  

Bridgeman  

New  ]\Iartinsville  .. 

Sardis 

Paden      

Paden's  Valley 

Stewart's  Crossing 

Sistersville 

Wells 

Cochranville  

Davenport 

Ha3S   

Friendly .- 

Blaine  Station  

Long  Reach 

SeJman   

Ben's  Run 

Engle  Run 

Edmund 


W.  Va. 


Raven  Rock j 

Spring  Run  ■ 

Grape    Island   j 

St.  Mary's 

Vancluse    

Belmont i 

Eureka   

Salama    ... 

Willow  Island  

Waverly 

James   La?'e 

Jones  

Williamstown  

Pohick 

Kellar 

Briscoe    

Vienna    

Parkersburg  (elevated 

platform)   

Blennerhasset  

Washington  

Walker's  Crossing  

Mehldahls 

New  England   

Lamps 

Harris  Ferry 

Lee  Creek  

H  umph  rey 

Belleville    

I/One  Cedar 

Murrayville  

Williams 

Polks  

Muses  Bottom  

Coleman , 


Marshall 
Wetzel 


Tyler 


Pleasants 


Wood 


Jackson 


636.6 
636.4 
634.6 

634-7 

632 

632 

633-7 

628.4 

629.9 

630 

630.2 

649.6 

637.4 

629.S 

627.4 

625.5 

624.3 

623.9 

624.4 

622.3 

621.8 

625.6 

623.8 

623.1 

621 

622 

623 

625 

621 

62S 

623 

615 
618 

615 
617 
609 
610 

613 
616 
606 

624 

636 

599 


595 

590 
591 

5'86' 
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121.6 

123.9 

124.8 
127. 1 
128.2 
128.8 
132.1 

135-3 
138.6 

139-  2 
140.6 
144-2 
148.  I 

149-9 

153-0 

154-8 

157-5 

154. 

161. 

161. 

164. 

166. 

i( 

172.5 

174-2 

178.1 

179-1 

182.1 

184.0 

185- I 

187-5 

188.6 

189.6 

192.5 

194.1 

195-6 

198.0 

200. 

201. 

202. 

205. 

211. 

214.  6 

217-3 
221.  9 
223.  o 


Morgan  W.  Va.  Jackson 

Portland I       I     

Sherman |       

Turkey  Run I       

Ravenswood j       

R.  S.  &  G.  Junction 

Pleasant  View  

Willow  Grove |     ,  

Ripley  Landing j       1 

Millwood   I       

School  House j       ;     

Letart '       Mason 

Antiquity  j       

Graham 

New  Haven :     

Hartford  

Mason  City |       

Clifton >     

West  Columbia [     

Spilman   j     

Brownsville j     

Mackers ;       j     

Locust  Lane |       '     

Point  Pleasant ;     

Henderson  

Gal  lipolis  Ferry  j       }     

Beals'  Siding !       '      

Elwell I       ......  i     

Ben  Lomond 

Hogsett 1       ,     

Apple  Grove 

Mercer's  Bottom [       j     

Ashton j       I    , 

Glenwood ;       I     

Lasey's  Lane ,     

McCurdy j       1       Cabell 

Crown  City  Ferry  '       j     

Green  Bottom  [     

Millersport    Ferry j     

Lesage j     

Coxe's  Landing |     

Guyandotte  

Huntington  

Central  City  

Ceredo [       

Kenova 


586 

'584 
581 
578 
582 

577 

574 

570 
575 
569 
573 
563 

567 
563 
575 
560 
570 
563 
573 


552 
570 

550 

569 


548 
548 
541 
538 
538 
545 
550 


Ripley  and  Mill  Creek  Valley  Branch,  O.  R.  R. 


0 

Millwood 

W.  Va. 


Jackson 

577 
583 
586 
601 

3-0 
6.0 

Cottageville  

Angerona  

8.0 

Evans 

13.0 

Ripley 

599 

18 
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Ravenswood,  Spencer  and  Glenville   Branch,  O.  R.  R. 


o.  o 

0.  6 

1.  o 

3-  I 
6.3 
8.6 

12.  2 

14-3 
15-  I 
17.0 

19-5 
21.7 
22.  2 
23.0 
27.  o 
30.0 
33- o 


o. 

2. 
14. 
22. 

32. 
43- 


61. 

63- 

68. 
76. 
78. 
80. 

85. 
89. 
92. 
96. 
98. 

lOf. 

103. 
105. 
106. 
no. 

115- 
118. 
121. 
122. 

131- 


Ravenswood W.  Va. 

R.  S.  and  G.  Junction 

Bridgeport 

vSilverton 

Crow  Summit 

Sandyville 

Meadowdale 

Duncan  

Leroy  

Liverpool    

Sandy  Sunmiit 

Seamans 

Dukes 

Reedy 

Hardman   

Barrs 

Spencer  

Little  Kanawha  River. 


Jackson 


Roane 


584 
581 
579 
575 
637 
592 
611 
626 

635 
661 
889 

695 
684 
669 

695 
899 
710 


I  Parkersburg  (low  water)..   W.  Va.    I       Wood       1        563 

Lock  One 564 

Lock  T\vo 574 

Lock  Three Wirt  584 

Lock  P'our 596 

Spring  Creek 612 

Buffalo  Rock  '.       625 

Lower  Leading  Creek Calhoun  631 

1  Down's  Ripple 635 

I  Anna  Maria  Creek  641 

i  Big  Root 644 

Pine  Creek 654 

1  Grantsville 656 

;  Steer  Creek 666 

1  Acre  Island 671 

Mussel  Shoals Gilmer     ,         677 

I  Tanner  Fork 682 

Cedar  Creek 687 

Third  Run  Shoals 689 

I  Leading  Creek 690 

I  Glenville    ...    702 

I  Stewart's  Creek  702 

I  Mud  Lick  Run 710 

j   -and  Fork 711 

;  Stout's  Mill 723 

Hyer's  Run    Braxton  735 

Oil  Creek  741 

Burnsville 741 

I  Bennet's  Run 1       1     752 

Bulltown I       760 


CHESAPEAKE  and  OHIO  RAILROAD. 

Richmond,  V.\.,  November  ^o,  1898. 
DR.  L  C.  WHITF:,  State  Geologist, 
Morgantown,  W.  Va. 
Dear  Sir  : — In  response  to  attached  memorandum  I  hand  you  herewith  a 
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list  of  elevations  of  stations  on  Main  line  in  West  Virginia,  above  sea  level, 
with  distances  of  same  from  Ft.  Monroe.  These  elevations  were  copied  from 
grade  profile  made  in  Chief  Engineer's  Ofl&ce,  18S3. 

It  is  not  practicable  to  give  elevations  on  all  branches,  for  the  reason  that 
we  have  no  connected  levels,  but  I  have  added  approximate  elevations  on 
Loup  Creek  Branch.  G.  A.  LYELL, 

Chief  Draughtsman. 

CHESAPEAKE  and  OHIO  RAILROAD. 


308-3 
311- 9 
313-8 
315-5 
316.4 

317-3 
319-8 
322.6 
326.  6 
329.0 

330.3 
332-6 
335-8 
337-9 
339-4 
340.5 
343-6 
345-3 
347-2 
349-5 
352.6 
357-0 
358.8 
362.0 
366.  6 
369.6 
374-3 
378.7 
380.0 

383.1 
385-0 
386.0 
387.0 
387.8 
388.6 

389-1 
390.8 
392-2 
393-2 

394-0 
394-5 
396.4 
397-5 


Tuckahoe  

White  Sulphur 

Greenbrier 

Hart's  Run 

Howard 

Caldwell  

Whitcomb 

Ronceverte 

Rockland  

Ft.  Spring 

Snow  Flake 

Half  Way 

Alderson 

Mohler 

Wolf  Creek 

Riffe 

Stockyards 

Lowell   

Talcott 

Hilldale 

Don 

Hinton 

Tug  Creek , 

Brooks 

Sandstone 

Meadow  Creek, 

Glade 

Quinnimont  ... 

Prince 

McKendree 

Slater  

Buffalo    

Alaska 

Claremont 

Beechwood 

Stone  Cliff 

Thurmond , 

Dimmock  

Beury 

Central   

Fire  Creek , 

East  Sewell 

Sewell 


1 103 
1090 
1086 
1078 
1076 
1060 

1045 
1038 
1029 
1029 
1009 
1003 
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Chesapeake  and  Ohio  Railroad  >  Continued. 


399-3 

400.  4 

401.  6 

404-3 
405.6 
406.8 

407-5 
408.7 

409.  o 

410.  8 
415-2 
417-9 
421.4 
423.0 
423.6 

424-3 
424.6 
425.0 
425-  I 
425- 3 
425-9 
426.  6 

427-5 
428.  1 
428.7 
429.6 
430.3 
431-7 
432.8 

432-9 

433-  5 

434-  I 
435-0 
435-6 
437-5 
438.1 
440.7 

444-5 
448.  2 
449.8 

451-7 
453-6 
455-2 

455.  4 
459-2 
462.9 

465-  5 
466.  9 

456.  6 
473-2 
475 
476 

479 
48fj, 
481 
484 
4«5 


Kanawha 


Caperton |    W.  Va.         Faj'ette 

Keeney's  Creek j 

Nuttall    

Fayette  

Elmo  

Sunnyside  

Gaymont 

Hawks  Nest 

McDougall 

Cotton  Hill    

Gauley 

Kanawha    Falls 

Deep  Water 

Uigby 

Mt.  Carbon  

Fowelton    

Diamond 

Forest  Hill 

vSt.  Clair 

Eagle 

Edge  Water 

Crescent 

Montgomery 

Union  Coal  Company .... 

Consohdated  Mfg.  Co { 

Handley  1 

Chesapeake i 

Dego j 

Paint  Creek  

Gordon 

Crown  Hill | 

Belmont 

Black  Cat  

Ea«t  Bank 

Coalburg 

Cabin  Creek 

Winnif rede  Junction  

Brownstown 

Maiden  

Kanawha 

vSouth  Ruffner 

Charleston 

Elk 

Black  Band   

Spring  Hill    

Hilling I 

St.  Albans ! 

Lewis  

Scary  ] 

Scott   

Cades  

Henderson  

Hurricane 

Kibler 

Culloden 

Walton  

Milton  .- 


Putnam 


Cabell 


984 

965 
946 
900 
860 
843 
832 
827 
824 
792 
707 
669 
648 
645 
639 
640 
641 
642 
642 
641 

639 
638 

634 
631 
633 
631 
627 
626 
622 
621 
623 
620 
620 
625 
625 
616 
616 
608 
606 
610 
605 
603 
601 
598 
597 
594 
592 
592 
591 
683 
702 
972 
684 
703 
703 
619 
586 
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Chesapeake  and  Ohio  Railroad— Continued. 


490.  3         Ona 

491.  9  Blue  Sulphur  Springs 

494.  7         Barboursville 

498.2       :  Wilson  

501.0        Guyandotte 

501.2         D.  K.  Tower 

504.  o        Huntington  

506.  I       ;  Central  City 

508.5       ^Kellogg 

510.  7        Ceredo 

511.  8       i  Kenova  


622 
598 
578 
556 
560 

563 
566 
540 
544 
445 
550 


Loup  Creek  Brarch — C.  and  O.  R.  R. 


390.8 
396.0 
397- o 
398.0 
400.  o 
400,5 
401.5 


Thurmond  .... 

Harvey  

Red  Star 

Glen  Jean  

Dun  Loup  .... 
Turkey  Knob 
MacDonald 


1060 

1555 
1 601 
1611 
1652 
1677 
1678 


Elk    River. 


o 
21 
24 
60 
70 
80 
93 


Charleston  (low  water)... 

Big  Sandy  Creek 

Queen's  Shoals 

Big  Otter  Creek 

Grove's  Creek  

Birch  River 

Little  Otter  Creek 

Beall's  Mills 

Sutton  


auley  River. 


ID 

15 
21 

25 
29 

31 
40 

43 
46 

55 
75 
80 

85 


Mouth  of  River  (low  wa- 
ter)   

Twenty  Mile  Creek 
(mouth) 

Little  Elk  Creek 

Peters 

Carnifax  Ferry 

Hughes  Ferry 

Brock's 

Beaver  Creek 

Cherry  River 

Cranberry 

Stroud's  Ferry 

Williams  River 

Laurel  Fork  

Stony  Creek 

Marlin's  Bottom  


Fayette 


Nicholas 


Webster 
Pocohontas 


650 
667 

691 

879 
1208 
1546 
1589 
1694 
1777 

1915 
2009 
2167 
301 1 
3223 
2120 
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NORFOLK   and  WESTERN  RAILWAY. 


RoAXOKE,   Va.  ,  Decemcer  13,   189S. 
DR.  I.  C.  WHITE,  State  Geologist, 
Morgantown,  W.  Va. 
Dear  Sir  : — Your  letter  of  November  21st,  addressed  to  the  President  of 
the  N.  &  W.   Ry.  Company,  has  been  referred  to  me. 

In  answer.  I  attach  hereto  a  list  of  the  stations  with  elevations  of  same, 
in  the  state  of  West  Virginia;  the  elevations  being  unifonnl}-  at  sub-grade. 
To  get  the  elevation  of  base  of  rail  seventeen  inches  must  be  added.  Prob- 
ably for  publication  purposes  one  foot  would  be  best  to  use,  although  this 
elevation  depends  on  amount  of  ballast  we  have  under  track.  Wherever 
our  track  is  standard  ballasted  this  distance  would  be  one  and  four-tenths 
feet  above  the  sub-grade.  The  elevations  given  are  the  heights  of  sub-grade 
above  mean  low  water  at  Norfolk. 

Yours  truly, 

CHARLES  J.  CHURCHILL, 

Eng.  M.  of  Way. 

Norfolk  and  Western  Railway. 


Distances 
fromNorfolk 


State  County 


Elevation 
above  tide 


342.  41 
346.  96 
351- 08 
352.  73 
353-  89 
356.  95 
358.  73 
363.  oS 

371.  26 

372.  92 

373-  84 

374-  94 

375-  29 
376.  37 
376.80 
377-  42 
379-  53 
380.39 
381.40 
382.  94 
384-86 
385- 00 
385- 99 
387.4 
388  -35 
389-30 
390.84 
391.54 
392.  40 
396.44 
390.2 
400.  29 
4ti6.  76 
412.86 


Wills  W.  Va. 

Oakvale 

Hardy 

Ingleside 

Kast  River 

Tulip 

Ada 

Bluefield 

Abbs  Valley  .... 

Dayton 

Bluestone  Junction 

Wood 

Cooper 

Ruth 

!  East  End  Tunnel 

Coaldale .... 

1  Maybeury .... 

Switchback   

,  Ennis .... 

Elkhorn 

Powhatan  .... 

Kyle 

North  Fork  Juection  .... 

Kev.stone 

1  Eckman .... 

'  Landgrafl  .... 

Vivian  

Vivian  Yard .... 

Norwood  .... 

Ilugcr .... 

Welch 

Hemphill 

Davy  

'  Ro<lerfield   


Mercer 


McDowell 


1614 
1708 
1865 
1944 
1990 
2139 
2218 
2556 
2291 
2287 
2281 
2272 
2266 

2359 
2384 

2336 
2147 
2070 

1995 
1S82 
1796 
1760 
1700 

1935 
158S 

1569 
1515 
1494 
1475 
1340 
1297 
1285 
1183 
1092 
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417.  70 
421.88 
429.  29 
432. 10 
434.00 
437.  88 
439.  80 
442.78 

446.59 
450.  87 

453-  73 
456.  21 
460.  70 
465.  80 
469-  59 
473-  42 
477-  63 
484.  40 
488.  70 
492.  01 
496-  53 
498.  85 
501.  II 
507.  27 
512.28 
516.59 
519-  77 
522.  27 

527.  29 

528.  89 
533-  40 
536.  48 
538.  86 

543-  27 
549-  30 
552.  67 
555-  62 
561.  38 

566.  67 

567.  92 


Wilmore !  W.  Va. 

laeger 

Panther 

Wyoming  

Alnwick i        

Wharncliffe  

Glen  Alum   

Gray 

Devon !       

Sands 

Delorme  I       

Thacker 

Matewan    i       

Rawl  

Williamson 


McDowell 


Mingo 


Nolan 

Naugatuck  .... 

Lenore 

Canterbury.... 

I  Hale  

;  Dingess 

Trace  

j  Breeden 

i  Wilsondale  .... 

Doane ... 

Wells  Branch. 

:  Dunlow  

'  Ferguson   , 

[  Radnor 

Genoa , 

Coleman 

Echo  

Wayne    

Ardell  

Dickson 

Lavalette 

Buffalo  Creek. 

Ceredo 

Kenova  


Wayne 


1019 
978 

939 

924 

897 
826 
806 
778 
754 
732 
720 
709 
690 
672 
658 
650 

643 
630 

635 
675 


915 
811 

755 
717 
701 
688 
666 
662 

643 
626 
607 
598 
585 
575 
561 
556 
565 
580 


Bluestone  Branch— N.  and  W.  Railway. 


o.  00 
1.47 


Bluestone  Junction W.  Va. 

Pocohontas 


Mercer 


2281 
2315 


Cooper  and  Goodwill  Branch — N.  and  W.  Railway. 


0.00       Cooper W.  Va. 

I.  16  Bramwell 

1.80  Simmons  Creek  Junction         

5.48     [Johnson's  

5.96  Flipping  Creek  Junction         

6.15       Duhring 

7.91       Goodwill 


2266 
2247 
2242 
2216 
2210 
2215 
2262 


Crane  Creek  Branch  -N.  and  W.  Railway. 


0.00 

5-17 


Flipping   Creek  Junction 
Mora I 


W.  Va. 


Mercer 


2210 
2335 
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North  Fork  Branch— N.  and  W.  Railway. 


o.  oo 
o.  66 
1.49 
2.75 
3- 98 
4.40 
6.12 


North  Fork  Junction |  W.  Va. 

Algoma 1       

Gillian  

Rolfe  

Arlington  

McDowell   

Ashland 


McDowell 


1699 

1755 
1796 
1869 

1939 
1968 
2140 


Shenandoah  Division— N.  and  W.  Railway. 


Dist.  from 
Hagerstown 


0.63 

16.82 
17.71 
23.  10 

24.47 
27.94 

"28.'32 

32.56 
33-70 


STATIONS 


State 


Count)' 


Elevation 
above  tide 


Cumb.  Valley  Junction  ...       Md. 

Shepherdstown W.  Va. 

Morgan's  Grove  

Shenandoah  Junction  ( B. 

&  O.  ) 

Aglionsbv 

Valley   Branch    (B.  &  O. 

Crossing)    

Charlestown 

Wheatland 

Rippon 


'Washington 
Jefferson 


575- 
497. 
428. 

509. 
526. 

492. 
512. 
501. 
514- 


Ohio  Central  Railroad — Kanawha  and  Michigan  Division. 


Distance 


4 
7 

10 
12 

15 
18 

19 

20 
21 
26 
31 
35 
38 
40 
42 
45 
48 
50 
51 
56 


Count  '  Elevation 

^         above  tide 


57 


Charleston  

Lock  No.  6 

Smith's  

Ryans 

Sattes 

Bowling 

Poca    

Raymond  City 

Queen   City 

Energetic  

Red  House 

Martins 

Buffalo 

18-Mile  Creek  

Grimm's 

Maupin's   

Leon   

Beech  Hill 

Bright's 

Rock  Castle , 

River  Switch , 

Ohio   River    Bridge   at 
Point  Pleasant 


W.  Va.       Kanawha 


Putnam 


Mason 


600. 
592- 
588. 
588. 
586. 
584. 
579- 
586. 

579- 
576. 
577- 
572. 
570. 
564. 
563. 
570- 
567- 
562. 

564- 
563- 
557- 


597- 
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Pittsburg,  Cincinnati  and  St.  Louis  R.  R.  — Pittsburg,  Wheeling  and 
Kentucky  Division. 


Steuben  ville 

Wheeling  Junction. 

Middle  Ferry 

L,ower  Ferry 

Cross  Creek  

Wellburg 

Beech  Bottom  

Short  Creek  

Glenns  

Wheeling  


728. 


645- 


QUYANDOT  VALLEY  RAILWAY. 

HuNTiNGTOWN,  W.  Va.,  Februarv  20,  1899. 
DR.  I.  C.  WHITE,  State  Geologist, 
Morgantown,  W.  Va. 
Dear  Sir: — I  have  your  letter  of  the  15th  requesting  distances  and  eleva- 
tions on  the  proposed  line  of  the  Guyandot    Valley  Railway  Company.     I 
enclose  the  same  from  onr  survey  profile,  the  figures  being  based  upon  the 
elevations  at  C.  &  O.  R.  R.  Bridge  over  Guyandot  River  in  Huntington,  W. 
Va.,  whicn  is  about  550  feet.  *    We  have  no  survey  above  Pineville  or  Rock 
Castle,  except  a  preliminary  survey  for  about  ten  miles  up  the  main  Guyan- 
dot, which  shows  an  elevation  of  about  ten  feet  to  the  "r'l°.      Trusting  the 
accompanying  information  will  be  what  you  want,  I  aia 

Yours  truly,  J.  L.  CAIvDWKLIv. 


Distance 


0.00 

8.00 

14.  00 

20.50 

25-75 
31.00 

35-25 
42.25 

52-50 

60.  GO 

71.  CO 

80.50 

85.00 

90.  00 

97.  00 

101.75 

104.  00 

112.  00 
123.  GO 

130.  50 


STATIONS. 


Huntington     (C.  &0.  R. 

R.  Bridge) 

Mouth  of  Davis  Creek  ... 
Mouth  of  Merritt Creek... 
Mouth  of  Madison  Creek 
Mouth  of  I -Mile  Creek  ... 
Mouth  of  6-Mile  Creek  . . . 
Mouth  of  Laurel  Creek... 
Mouth  of  Big  Ugly  Creek 
Mouth  of  Green  Shoals 

Creek 

Chapmanville  

Logan  Court  House 

Mouth  of  Rich  Creek 

Mouth  of  Rock  House 

Creek 

Mouth  of'  Eik' Creek  .'.'.'.'.'.' 
Mouth  of  Gilbert  Creek.. 

Mouth  of  Cub  Creek 

Mouth  of  Leatherwood 

Creek 

Mouth  of  Clear  Fork 

Guyandotte  

Mouth  of  Turkey  Creek . 
Mouth  of  Rock  Castle 

Creek  (Pineville)  


State 


W.  Va. 


County         Elevations 


Cabell 


Lincoln 


Logan 


Wyoming 


550 
550 
545 
558 
570 
585 
390 
595 

620 

630 
665 
715 

735 
760 
830 
870 

955 

mo 

1 175 

1275 


*Guyandot  station,  on  the  C.  &  O.  R.  R.  near  bridge  is  560.      (I.  C.  W.  ) 
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CHARLESTON,  CLENDENNIN  and  SUTTON  RAILROAD. 

Charleston,  \V.  Va  ,  February  24,  1899. 
DR.  I.  C.  WHITE,  State  Geologist, 
Morgaiitown,  W.  Va. 
De.\R  Sir: — Complying  with  your  request  of  November  21st,  1S9S,  which 
request  was  referred  to  our  Philadelphia  office,  I  have  the  pleasure  to  furn- 
ish you  the  following  list  of  slations  on   our  road   between  Charleston  and 
Clay  Court  House,  together  with  the  elevation  above  tide,  of  the  top  of  the 
rail  in  front  of  each  station,  showing  also  thedistance  in  miles  and  tenths  of 
miles  of  each  station  from  Charlt- ston. 

Our  railroad  is  cnly  completed  to  Clay  Court  House,  but  our  surveys  and 
location  extend  to  Sutton.  Over  this  portion  I  add  the  distance  from  Charles- 
ton and  the  tide  elevation  of  proposed  grade  of  top  ot  rail  at  several  streams 
which  are  crossed  b}-  the  proposed  extension. 

The  elevation  of  our  grade  at  all  l..e  points  mentioned  is  a  little  above  the 
ordinary  Elk  River  bottoms. 

I  trust  that  this  information  will  reach  you  in  time  for  your  publication. 
Yours  truly,         CHAS.   K.   McDERMOTT, 

Superintendent. 


Elevation 
Top  of  Rail 


0.0        Charleston 

I.  5         Two  Mile 

2.5         Wilson    

3.8'      Barlow 

6.0       jMill  Creek 

7.3       I  Masons 

8.5       j  Indian  Creek 

10.  o       I  Pinch 

11.  o       '  Jarrett's  Ford 

13.0         Blue  Creek 

14.  6         Walnut  Grove  

15.8         Rich  Creek 

17.0         I-'alling  Rock 

1 8.  6         Reamer  

20.5  Clendennin    

22.7  Morris  Creek  

23.3  Blyth 

24.4  yueen  Shoals 

27.6  Porter's    

28.  9         Rand 

30.3  ;  King    

31.8  Camp  

32.  7         Dulls 

35.9  I  Shelly  Junction    

38.4  '  Birch   

39.5  Little  Sycamore  

41.  I         Hig  Sycamore 

42.9         Pier.son 

44.  2         Little  Beechey 

44.6  Yankee  Dani  

46.4         Big  Beechey 

47.2         Middle  Cieek 

48.  I  i  Upper  Leatherwood. 


Kanawha 


Clay 


597-  13 
597-  33 
600.  83 
604.93 
602.83 
606.83 
608.83 
608.83 
615.  83 
613-  83 
614-83 
617.83 
617-33 

623.  73 

624.  43 
633-  23 
635.  89 
637-  55 
643-  83 
645-  83 
650.  83 
651-33 
652.  83 
662.  83 
668.73 
671.  83 
673-  83 
677.  83 
582.  33 
684.  43 
693-  93 
698.  43 
700.  83 
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50.8 

51-9 
70.7 
77.0 
79.2 
80.9 
8r.8 
87.6 
93-8 
94.2 
97.6 

97-9 
q8.  I 


Clay  Court  House 

Buffalo  Creek 

Grove's  Creek  

Strange  Creek  

Birch  River 

Fording  Run 

Upper  Mill  Greek 

Raocoon  Creek 

Bear  Creek  

Little  Buffalo  Creek 

Big  Buffalo  Creek 

Scidmore  Run  

Opposite  Sutton  Bridge... 

Buckeye  Creek 

High  warer,  Sutton,  1861 
1975 


706.  03 

711-33 
785-  83 
805.  83 
808.  83 
813.  88 

813.  83 
827.  13 
840.  23 
840.  83 
840.  83 
844.  23 
844.  93 
846.  33 
840.  10 

837-  30 


DRY  FORK  RAILROAD. 


Hendricks,  W.  Va.,  January  30,  1899. 
DR.  I.  C.  WHITE,  State  Geologist, 
Morgantown,  W.  Va. 
Dear  Sir  : — I  herewith  enclose  table  showing  distance,  I.oai    Hendricks 
(which  is  our  junction  with  W.  Va.  C.  &  P.  Ry.  ),  elevations,  using  W.  Va. 
Central  and  Pittsburg  Ry., datum  of  1 702.1  feet  for  Hendricks,  and  elevation 
of  water  in  Dry  Fork  River,   using  same  datum.    The  distances  given  are 
correct,  the  road  having  been  recently  measured.       I  cannot,  however,  say 
that  the  elevations  are  absolutely  accurate,  they  having  been  taken  from  the 
location  notes.       i  believe,  though,  that  there  are   no  errors  greater  than  a 
foot  or  two,  at  the  outside.  Very  truly  yours, 

F.  K.  BRETZ,  General  Manager. 


Distance 


0.0 
3.06 
6.  19 

7-47 
8.32 
9.07 
12.  06 
13-50 
14-59 
17-50 
21. 13 
24.78 
26.44 
28.  72 


STATIONS 


Hendricks , 

Red  Run 

Rich  Ford 

Mill  Run 

Elk  Lick 

Gladwin  (old  station) 

Flynn's  Crossing 

Mouth  of  Laurel  Fork 

Carr's 

Dry  Fork 

Harman 

Lower  Dam 

Job 

Gandy 


State 


W.  Va. 


County 


Tucker 


Elevations 


Grade     Low  wat. 


Rand'lph 


1702.  I 

1804. 

1864. 

1890. 

1912. 

1951- 
2019. 
2051. 
2072. 
2 1 77-. 
2334- 
2497. 
2578- 
2657. 


1690. 1 

1795- 1 
1843.  I 
1880.  I 
1900.  I 
1940.  I 
2011.  I 
2039.  I 
2066.  I 
2170.  I 
2327.  I 
2492.  I 
2572.  I 
2652.  I 


30.66 
31-25 


Whitmer,  C.L.B.&L.Co. 
Horton  "  " 


2757-  I 
2805.  I 


2750.  I 
2799-  I 
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WEST  VIRGINIA  SHORT  LINE  RAILROAD  SURVEY. 


Clarksburg,  W.  Va.,  January  20,  1899. 
DR.  I.  C.  WHITE,  State  Geologist, 
Morgantown,  W^  Va. 
De-\R  Sir  : — In  repl}'  to  your  request  I  herewith  send  you  a  table  of  dis- 
tances and  elevations  of  points  on  the  West  \  irginia  Short  Line   Railroad 
Survey.       In  one  column  is  given  the  elevation  of  the  top  of  the  rail,  while 
in  the  other  column  is  the  elevation  of  low  water  in  the  streams  along  the 
lines  at  the  points  named.      Tlie  elevations  given  are  above  sea  level,  based 
on  the  Government  levels  on  the  Ohio  River.      The  published  levels  of  the 
B.  &  O.  R.  R.  in  Clarksburg  would  make  these  elevations  i.  5  feet  lower  than 
here  shown.  Yours  very  truly, 

T.  M.  JACKSON, 

President. 


West  Virginia  Short  Line  Railroad  Survey. 


Elevations 

1 

Top  of 
Rail 

Low- 
Water 

0.  0     .  North  end  Third  Street. 
Clarksburg 

0  -3        College  St.,  Clarksburg 

0.  5        West  end  of  Elk  Creek 
bridge 

0.  8         West  end  of  West  Fork 

W.  Va.     Harrison 

q8^ 

975 

968             923 

966  910 

967  912 
984             922 

1031            

986             899 
961             897 

■927            "883 

925             888 

925             897 

931             899 

bridge 

West  end  of  Limegtone 

bridge 

West  end  Crooked  Run 

bridge 

Hepzibah  Sunmiit    top 

of  cut,elev'ti'n  1063) 
West  end  Lambert  Run 

bridge 

West  end  of  Wolf  Pen 

bridge 

We.st  end  of  Ten   Mile 

Creek,  1st   Crossing 

(below    I'"ortnev's).. 
West  end  of  Ten   Mile 

OrppV       •?(!     ('rr)<;c;in<r 

1.4 

2.5 

5-5 

7.2 

i     

1 

8.9 

1 

10.  0 



10.  2 

j         (above  McDemott's) 

10.  6     1  West  end  of  Ten  Mile 

Creek,  3rd  Crossing 

fnear  school  house) 

II.  6       West  end  of  Ten   Mile 

Creek,  4th  Crossing 

(below  Widow  Rob- 



inson's)  
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West  Virginia  Short  Line  Railroad  Survey — Continued. 


II.  8 

West  end  of  Ten  Mile 
Creek,  5th  Crossing 
(above  Widow  Rob- 
inson's   

West  end  of  Little  Ten 
Mile  Creek,  1st  cross- 
ing (on  T.J.  Kobey) 
West  end  of  Little  Ten 
Mile  Creek, 2d  cruss- 
ing  (on  A.G.Swiger) 
West  end  of  Little  Ten 
Mile  Creek, 5th  cross- 
ing (just  above  Dola) 
West  end  of  Little  Ten 
Mile  Creek, 6th  cross- 
ing (just  above  Dola) 
Wess  end  of  Little  Ten 
Mile  Creek,  7th  cross- 
ing  (above    Ritten- 

house)  

West  end  of  Little  Ten 
Mile  Creek,  9th  cross- 
ing (near  Edgell's  ... 
West  end  of  Little  Ten 
Mile  Creek,ioth  cross- 
ing (belown  Browns- 
town)  

West  end  of  Little  Ten 
Mile  Creek,  i  ith  cross- 
ing (below  Marsh's).. 
West  end  of  Little  Ten 
Mile  Creek,  1 2th  cross- 
ing (above  Marsh's;.. 
West  end  of  Little  Ten 
Mile  Creek,  14th  cross- 
ing (near  Robinson's 

Mill)    

West  end  of  Mud  Lick 

■  Creek,     ist    crossing 

(at  Barnes')  

W.  Va. 

Harrisan 

932 
933 
947 
957 
"966 

974 
982 

991 
1000 
1009 

1030 


1053 
1075 
1077 

990 
963 

903 

'872 

"8S3 

901 

13.2 

913 

14-3 

926 

15- I 



942 

15-9 

951 

16.  9 

959 

17-3 

969 

18  0 

976 

18  6 

985 

19-3 

990 

20  6 

997 

21.9 

1018 

23.1 
23-7 
25-7 

East  end  of  Tunnel 

West' end  of  Tunnel 

West  end  Fishing  Cre'k 
1st   crossing  (on  Da- 
vid Talkington 

West  end  of  Talkington 
Run  Crossing 

West  end  Fishing  Cre'k 
3rd   Crossing    ( on   J. 
W.  Starkey)  

West  end  Fishing  Cre'k 
4th  crossing  (on  An- 
son  Cain)  

West  end  Fishing  Cre'k 
5th    crossing   (at 
Sn.ithfield) 

Wetzel 

950 

26.3 

922 

27.6 

873 

28.3 



857 

29.9 

^...., 

820 

30 
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30- 9 

West  end  Falling  Tim- 
ber   Creek    crossine, 
(on  Edgell's  heirs)... 

West  end  Fishing  Cr'k 
7th   crossing   at    Ar- 
chie's Fork 

W.  Va.       Wetzel 

"823 

819 



802 

792 

770 
749 

737 

731 

723 

"698 

690 

"689 


"687 



"685 

682 

■678 



"673 

"646 

811 

31-5 

Soi 

33- 0 

West  end  Eishing  Cr'k 
8th  crossing  (on  Lew- 
Wyatt )........ 

West  end  Fishing  Cr'k 
9tli  crossing  (on   Al- 
phens  Wyatt  

West  end  Fishing  Cr'k 
loth  crossing  ( at  Mor- 
gan Low  Gap)  

West  end  Buffalo  Creek 
crossing 

West   end   Wyatt  Run 
crossing  (at  Madifon 
Raker's) 

782 

33-6 

'  772 

35-4 

749 

36.5 

731 

37-4 

728 

39-2 

West  end  Fishing  Cr'k 
J  2th  crossing  (below 
Amos  Lowe's  house) 

West  end  Fishing  Cr'k 
15th  crossing  (i  mile 
above  Pine  Grove)  ... 

West  end  Fishing  Cr'k 
1 6th  crossing  at  Pine 
Grove 

707 

39-7 

701 

40.  6 

695 

43-2 

West   end    Piney  Fork 
Creek  branch  crossing 
(on  Long  &  Wiley).. 

West    end    Crow    Run 
cros.sing     (  on     John 
L.'intz  1  

680 

44.4 

677 

45-2 

West   end    Brush    Run 
crossing   (opposite 
Reeder 

West  end  I'ishing  Cr'k 
17th    crossing    (  just 
above  Long  Point 

West  end  Fisliing  Cr'k 
1 8th     cro.ssing     (  be- 
tween  tunnels  )   

West  end  of  vState  Road 
Run     crossing     (  on 

676 

47.  I 

660 

47.6 

650 

47- H 

IvOng  heirs    

665 

48.  2 

West  end  I'ishing  Cr'k 
19th  crossing   (above 
Porter's  I'alls)    

650 

49.2 

West  end  l-'ishing  Cr'k 
2()th  crossing  (on  Aa- 
ron Morgan) 

West  end  I'luharty  Run 
crossing  (opposite 
Minnie) 

64o 

5'- 7 

1     

532 
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59- 


Ohio  River  R.  R.  track      W.  Va. 

at  Junction,  just  be-    !     

low     New     Martins-         

ville 

Low  water,  Ohio  River,         

at  Bowman.    2  miles         

below  New   Martins- 
ville  


Wetzel 


629 


501 


Pittsburg,  Washington  &  Southern  Railroad  Survey. 

(Levels  on  preliminary  survey  fr'  m  Waynesburg,  Pa.,  to  Mannington, 

Y.-.  Va.  ) 


0. 

Waynesburg  (W.  &W.  R. 
R.... 

Ten  I\Iile  Creek 

Inghram's  School 

House 

Road  at  Orndorff's 

Road  on  Bran'ts  Sum- 
mit   

Private  Road  at  Brick 
House 

Penn'a 

;;;■.;; 

W.  Va. 


Greene 

943 
922  . 

0   I 

2    6 

991 
1040 

4.6 

6  7. 

7.2 

1127 

8  0 

Bench    Mark,  Sugar, 
Caleb  Spragg's  Or- 
chard   

Road  in  Spraggtown 

B.   M.     1st    Bridge,    Rob- 
erts Run, below  Spragg- 
town  

Road  upper  end  John  T. 
Rinehart's  land 

B.    M.    Sycamore,     be- 
tween Rinehart's  and 
Thrall's 

1084 
1065 

"8.5 
9.2 

1050 

1031 

10.5 

1023 

II. 9 

M.   M.  ,  N.   E.  comer    of 
bridge,  at  William  Ma- 
pel's  

Johnson's  school  house  ... 

Derrick  on  the  Johnson 
farm 

Roberts  Run  Bridge  at 
Black  ville 

Washington   coal,     along 
road  up  Dunkard 

Wright's  Run  

Barber  Spring 

B.     M.  ,     Miracle    Run 
Bridge,  on   Dunkard 
Creek 

Dunkard  Creek  (low  wa- 
ter)   

Road    above    Eliab   Ten- 
nant's 

990 

9S5 



(?)  973 

13.2 

i^,  6 

Monongalia 

955 

985 

957 
968 

14-3 
14.7 
15.0 

968 

15- 0 

950 

15.6 



965 

32 
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Pittsburg,  Washington  and  Southern  Railroad  Survey. — Continued. 


1 6.  o 

Road  at  J.   C.  Thomas' 
scales  

B.  M.  on  Bridge  at  Bula 
P.O 

Road  in  front  of  Isaac 
Strosnider's  

Ground  back  of  Ebenezer 
Bell's  house  

Road  in  front  of  Eli  Col- 
lin's house 

Road  in  bend,  above  Jon- 
athan Fox's  

Old  Road  at  Josiah  Thom- 
as's   

W.  Va.       Monongalia 

978 

i6.  S 

983 

17.6 

9S5 

18.  0 

IS.' 5 

995 

1005 

19.  I 
19-5 

roio 

1013 

20.  0 

Miracle  Run,  on  Z.  S. 

Wise's  farm  

Road  at  Lewis  Fox's  

B.  M.  ,  N.  W.  corner  of  E. 

Eddy's  stable 

Road  ijolhtown  coal,  12 

feet  above) 

TOTJ; 

20.  ■; 

103 1 

21.3 

1048 

21.4 

1 05 1 
1056 

21-5 

22.  0 

Pike  in  Cross  Roads 

B.  ^L  on  School  House 
at  Corrother's 

MiracleRun,  E.  Tennant's 
sucjar  camp 

Road,  lower  end  of  Sol. 
Shriver's  farm 

Run  at   Isaac  Efaw's  sta- 
ble    

Road  at  Fly  Blow 

Coal     on    Jone's    farm 
( probabh-  Jollytown ) . . . 

1057 

22.9 

I07I 

1097 

23-7 

24.  2 

1 134 
I43I 

25-7 
27.4 

Marion 

1 175 

27- 5 

B.   :\I.  White   Oak,    Hog 
Back,     Riley    Dickens' 
farm 

40  feet  obove  Run  at  Nan- 
cv  Thomas's      

1162 

28.  I 

1085 

29.  0 

B.   M.  White   Oak,     Flat 
Run  Baptist  Church 

Road  at  Flat  Run  P.  O  ... 

Roafl.  level  with  derrick, 
W.  B.  Sine  farm    

Road,    V)end  below    Cun- 
ningham's (Wash,  coal 
2  feet  above ) 

Pyle's  P'ork  (low  water  .. 

Prilchard's  Run  

Mannington,  B.  &  0.  de- 
pot, top  of  rail 

IOI6 

29.4 

10     0 

1006 

993 

30.7 

9S4 
974 
979 

■978 

31-2 

3>-9 
32.8 
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Coal  and  Iron  Branch,  West  Va.  C.  &  P.  R.  R. 


o.  Elkins 

Tunnel   No.   i,     Valley 

4.95  Mountain  

9.  o  Faulkner 

19.0  Fishing  Hawk 

21.  o  Cheat  River  Crossing 

, Tunnel  No.  2,  Shaver's 

23.  5  Mountain 

.....  Divide     between    Glay's 

Fork  of  Cheat  river  and 

29.  12  Greenbrier  river  

47.00     i  Durbin 


1920 

2362 
2174 
2612 
2770 


2934 


3143 
2124 


Little  Kanawha  Railroad. 

The  following  list  of  elevations  on  the  Little  Kanawha  Railroad 
survey  of  the  Wabash  system,  between  Parkersburg  and  Belington,  have 
been  kindly  furnished  by  Mr.  S.  D.  Brady,  Chief  Engineer.  These  are  all 
based  on  the  Parkersburg  bench  of  the  U.  S.  Geological  Survey,  and  they 
check  on  the  Burnsville  bench  of  the  same  survey  within  a  few  hundredths 
of  an  inch,  and  also  check  accurately  at  Belington  with  levels  carried  there 
from  the  Grafton  bench  mark  by  Mr.   C.   McC.  Lemley  of  the  B.  &  O.  R.  R. 


Via 
Railroad 


0 

0 

0. 

0 

0. 

0 

0. 

0 

I. 

3 

1.8 

2.6 

3-7 

4-5 

5-8 

6.8 

8.6 

9.6 

10.  4 

12.3 

13-9 

14-5 

16.  7 

17.4 


o.  o 
o.  o 
o.  o 


U.  S.  G.  S.  bench   mark  at!  W.  Va. 

Parkersburg  P.  O.  ( used '     

as  datum) i     

Bench  mark  on  bolt,  south  I     

side  of  Water  street |     

Plug,    corner   Green  and;     

Third  streets \     

Green  street  crossing,  L.  '     

K.R.R 

South  Parkersbnrg,  top  of  i     

ties,  L.  K.R.R ...I     

Old  Hickory,  top  of  ties..'     

Sheffield .'. \     

Johnson's 

Geiger's 

Nicolette 

Creels 

Dewey  

Kanawha 

Weekley 's 

Cool  Springs 

Leach  town  Ferry  

Slat»   

Fishing  Camp  

Hughes  River 


Wood 


Wirt 


616.  II 


608.  99 
605.  50 
605.  50 

601.  10 

603.  50 

599.  80 
605.  20 

602.  90 
608.60 
605.  20 
618.  23 
608.  40 

604.  80 

605.  40 

617.  55 
608.60 
614.  70 
617.6 
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Little  Kanawha  Railroad.— Continued. 


18.7     I 
20.  9 
22.5 
23.  2 

*24.  5 

26.5 
t25.6 

29.7 

30.  I 

Via 
New  Line 


30-3 
34.1 


35-9 


45- o 

45-1 
48. 1 

50-7 

51-4 

53- I 
60.5 

65.7 
74.0 


76.8 
78.  I 
81.2 

83.' I 
84.9 
85.3 


88.0 

92. 
92- 5 


97-3 
101.5 


103.5 
106.5 


Via 

River 

31- 

33- 


39- 
48.' 


49- 

52. 

65.5 

69;  ■ 
76.5 
76.7 

79-5 
86.0 

9J-5 
100. 
102. 
102.3 
102.  5 
104. 
106.5 


109. 
III. 
112.  5 


114- 5 
116. 
117. 
120. 


Newark  „ W.  Va. 

Sandy  Bend  T. 

Roberts  

Standing  Stone 

Well's  Lock 

El  izabeth 

Two  Ripple  Siiinmit 

Palestine , 

Palestine  transfer 


Wirt 


Calhoun 


Gilmer 


Reedy  Creek 

Henderson's  Run,  Dulon      

P.O 

Burning  Springs  Run 

Opposite  Creston .... 

Creston     "O"     on    water      

'     .grange 

Simpson's  Run  

Katy's  Run 

Yellow  Creek 

Brooksville ..  ., 

Big  Root  Summit 

Leaf  Branch  Run 

Grantsville 

Bull  River .... 

I  Laurel  Run 

I  Tanner  Creek 

!  Leading  Creek 

Sycamore  Run 

Turkey  Run 

Glenn  ville 

Htewarts  Creek 

Lynch  Run  (Trubada  P. 

O.  )  

Sand  Fork 

Du.st  Camp 

River,    y^    mile    above 

Htout'sMill   

Copen  Run    

j  Long  Shoal  Run 

j  Hyer's  Run  

1  Oil  Creek 

Burnesville,  B.  M.   N0.157      

abutment,  \V.  Va.  &  P 

R.  R.  bridge,  over   Salt       

Lick   Creek 

Knawl's  Creek 

Knawl's  P.  O.,  Knawl's  

Creek 

j  Sunmiit  bet.  Feather  Bed      

Fork  of  Knawl's  Creek      

I      and  Abram's  Run 

j  West    Fork  river  (mouth      I^ewis 

I     of  Abram's  Run)  1     |     


Braxton 


614.  20 
617.50 
628.60 
622.  10 
619.  30 

640.  50 

783.  fX3 

641.  50 
631.20 


599.00 
613.  00 

618.  00 
665.00 

621.  37 

645.00 
660.00 
647.00 
707.00 
940.  80 
663.00 
695.00 
666.  00 
779.  00 
686.00 
695.00 
700.  00 
710.  00 
735- 00 
704.  00 

717.  00 

718.  00 
729.  00 
733- 00 

730.00 

740.  00 

741.  00 
748.  00 
764-  51 


765.00 
825.00 


1 240.  00 
1062.00 


*2i.  7  New  line. 


fNew  line. 
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Little  Kanawha  Railroad.— Continued. 


108.5 
109.0 

113- 5 


114.  o 
115- 5 

116.  5 
118.  o 

i"i8.'5 
1 19- 5 

120.  o 
120.5 

123.  5 

124.  6 

126.  o 

127.0 

129.0 
130.0 


130-5 
T3I-5 

132.5 
134.0 

136.  5 


140.0 


144.0 


Crane  Camp  Run j    W.  Va. 

Laurel  Run  ( Crawford  P.  :     

O.  ) 

Wilson's  Summit  bet.  left      

fork  of  Fall   Run   and      

French  Creek ;     

French    Creek,     Yz    mile;      

from  summit  j       

Summit,  between  French      

Creek  and  Slab  Camp 

Creek ;     

Slab  Camp  Creek  (Hyer's      

frrm j      

Summit   bet.  Slab  Camp'      

Creek    and    Bull    Run      

iMt.  Pleasand  Church)       

Left    Fork    of    Bull    Ruui      

(Heyner  farm) I     

Summit  between  left  and;     

right  forks  of  Bull  Rnnj     .-. 

(Htewarl  Hyerfarm)  ....i      .., 

Right  Fork  of   Bull  Run       

(John  Hyer  farm) 

Summit    between    Right      

Fork  of  Bull  Run  and, 

Gladv   Fork  of    Stone      

Coal'. 

Glady  Fork  ( John  Dowell      

farm ;     , 

Summit  —  Glady   Fork —      

Brushy     Fork    (John;     , 

Dowell  farm) ..., 

Finck  Run  i  mile  above      

Buckhannon 

Clarksburg  &  Buckhan'n' 

pike,  opp.  Buckhannon 

Turkey  Run 

Brush  Run  Summit  (Co- 
lumbus Post  farm) 

B.  M.    Summit    between 

Sugar  Fork  of  Turkey 

Run   and  Pecks   Run. 

Flevation    marked    by 

U.S.  G.S.—"  1558" 

Brush  Run , 

Summit    between    Brush; 

and  Peck  runs \ 

Peck's  Run 

Summit   bet.  Pecks  Run: 

and  2d  Big  Run 

Second     Big     Run,      550 

feet  from  Buckhannon 

River  

Buckhannon  River  (Junc- 
tion with  Tygarts  Val-| 

ley  River) j 

Middle  Fork  river  (mo'th) 


Lewis 


1094.  00 

IIOI.OO 


1513.00 

Upshur  1  1489.  "00 
1639.  00 


1456.  00 
1580.  00 

1466.00 
T557-  00 

1487.  00 
1560.00 

1386.  00 
1442.00 

1403. 00 

1411.00 

1390.  00 
1546.  00 

1557-  41 


1428.  00 
1516.  00 


1398.00 

Barbour  1456. 00 


1358.  00 
1314.  00 

1479.  °° 
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Little  Kanawha  Railroad. — Continued. 


152- 3 

is'i.'s 

151-3 


Tygarts  Valley  River  ( i 
mile  above  bridge  at 
Belington)  

Hub  iu  center  of  B.  &  O. 
track  at  Belington  sta- 
tion   

Alston.  (Road  to  Beling- 
ton  


W.  Va. 


Barbour  1685. 00 
j  1698.  70 


1741.  00 


BRANCH  LINE, 

Line  up  Leading  Creek  to  Buckhannon  River  via  Weston  and 
Hackers  Creek. 


Distances 

from    mouth 
of  Leading 

Creek. 
Via   Line. 

STATIONS 

State 

County 

Elevation 
above  tide 

27.  0 

Summit  bet.  Leading  and 
Polk  Creeks 

West  Fork  River  (Below 
dam   at   Weston    High 
Tide  

Weston  B.  M.  on  curb  E. 
cor.   Center   and  Third 
streets 

Summit  bet.  Little  Stone 
Coal  and  Big  Hilly  Up- 
land Run 

Big  Hilly  Upland  Run— 
600   feet   from    mouth, 
'Hackers)  

W'.  Va. 

Lewis 

1 200.  00 

33-5 

999.  00 

33-6 

1015.  41 



38.0 

1246.00 

40.5 

1071.  00 

50.0 

Summit  bet.  Left  Fork  of 
Hackers     Creek    and 
and  Pecks  Run  

Upshur 

1502.  00 

LINE  UP  OIL  CREEK. 


Dist.  from 
Burnesville 

STATIONS 

State 

County          Elevation 

4-5 
12.  0 

Oil  Creek  at  Confluence.. 

Summit  between  Clover 
Folk  of  Oil  and  West 
Fork  of  Monongahela 
River  

West  Fork  River  (one 
mile  above  Jackson- 
ville)   

W.  Va. 

Lev/is             770. 00 

1282    GO 

12.5 

Line  Up  Little  Kanawha  River  from  Knawl's  Creek. 


100.5 

131-0 

133- 0 

Bulltowd    ( Floor  County 
bridge) 

W.  Va. 

Braxton 

787.  40 

103.0 

Little     Kanawha     River, 
above    Falls     at     Falls 
Hills 

799-00 
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MONONQAHELA     RIVER. 

PiTTSBLTRG,  Pa.,  February  i,  1899, 
DR.  I.  C.  WHITE,  State  Geologist,  Office  U.  S.  Ekc  ineers. 

Morgantown,  W.  Va. 
Dear  Sir:— Referring  to  j'our  request  of  the  24tb,  ultimo,  I  here  enclose 
list  of  benches  and  level  points  along  the  IMonongahela  river  from  Pittsburg 
to  Dam  No.  9,  and  the  same  along  the  West  Fork  from  near  its  mouth  to 
Clarksburg. 

The  elevation  of  the  lower  sill  masonry,  lock  No.  10,  is  to  be  786.  92  and 
top  of  lock  walls  8ij.  17  feet. 

From  dam  No.  9  to  Hoults,  the  list  of  benches,  etc.,  is  given  in  the  Annual 
Report  of  the  C.  of  E.,  1897,  page  2407,  a  copy  of  which  is  at  the  Morgan- 
town  ofl&ce,  which  list  Mr.  Lucas  will  copy  for  3'ou,  and  furnish,  as  far  as  he 
able,  the  distances  from  dam  No.  9.  V;um  Hoults  to  Bench  No.  12,  West 
Fork  river,  the  list  is  given  on  page  21S2  of  my  annual  report  for  1898,  a 
copy  of  which  is  mailed  you  to-day.  Mr.  Lucas  may  be  able  to  furnish  the 
distances  of  these  benches  from  dam  No.  9. 

Very  respectfully, 

CHARLES  F.  POWELL, 

Major  Corp  of  Engineers. 


Elevation  of  Points  along  the  Monongahela  River,  Referred  to  Mean 
Tide  Level  at  Sandy  Hook,  N.  J.,  per  P.  R.  R.  Levels. 


^Distance 
from    mouth  ^^^^^^^^^  STATIONS 

of  nver.  ^ 

Miles.        j      ■^^^^• 


o.  00  703.  o       Pittsburg.  — Harbor  level,  full  pool,  Davis   Island 

Dam. 

I-  95  707-  40       Crest  of  Dam  No.  i    |  B.  M.  ,  north  side  2d  Ave.  at 

i  I  {  angle  between  retaining  wall 

I  -       i  !  and  abutment  of  B.  &  O,  new 

'  I  bridge  over  2d  Ave.,  on  first 

I  course  masonry  above  ground 

1-95  693.50       Lower  sill, lare  lock  J  Elevation  730.  46  A.  T. 

II.  76  !  715.  10  ,  Crest  of  Dam  No.  2  ]  B.  M.  ,  N.  W.  corner  bridge 
j  I  seat,    south   abutment,   west 

j  [side.      Elevation,  732.  392  A. 

11.76         701.30       Lower  sill, large  lock  J  T. 

*A  close  aproximation. 
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Distance 

from   mouth 

of  river. 

Miles 


24.90 


24.90 
41.33 


41-33 


STATION 


709.46 


Cfest  of  Dam  No.  3  ]  B.  M.  Stone  buried  i  foot 
I  between  rails  north  bound 
I  track  P.  R.  R.  point  of 
^  curve  (glassworks)  nearly 
i  opposite  abutment  of  dam 
I  No.  3.      Elevation  750.  448 

Lower  sill,  large  lock  J  A.  T. 


733.  48       Crest  of  Dam  No.  4       |  B.   M.  Stone  buried   1  foot 

I  between   rails  maiu    track 

I  P.  R.  R.  ,  about  100'  below 

!  j  lock   No.  4,    station    build- 

j  ing.     Elevation  759.  516  A. 

718.  03       Lower  sill,  large  lock  J  T. 


59-45 
69.25 

83-90 
88.90 

746.  41 
730.  28 
760.  15 
742.  84 
769.90 

754-  19 
780.80 
765-00 

94.20 

*I02.  70 

793-  40 

775-  55 

787.00 

820.  601 

821.  867 

104.  20 

822.  130 

Si 6.  249 

105-  95 

828.  852 

III. 45 

846.  129 

112.  20 

S51-417 

112.45 

857-  352 

1 17.  20 

837.  780 

117-45 

863.515 

120.95 

868.  385 

121.95 

873-  567 

Crest  of  Dam  No.  5. 
Power  sill  of  lock. 
Crest  of  Dam  No.  6.  1  Elevations 


between     locks 


Lower  sill  of  lock.      )      Nos.  4  and  9,  not  verified. 
Crest  of  Dam  No.  7.  "I 
Lower  sill  of  lock,     j 
Crest  of  Dam  No.  8.  j 
Lower  sill  of  lock.     / 

Crest  of  Dam  No.  9.  |  Established  from  R.  R.  sur- 
Lower  sill  of  lock.     ^      veys  brought  from  Union- 
Upper  miter  sill.         j      town.  Pa. 
Eye  of  ring  bolt,  north  end  of  Morgantown  Sus- 
pension bridge  abutment,  right  bank. 
North   corner,    noith    abutment,    railroad    bridge. 

Decker's  creek.      B.  M.  cut. 
North    corner,    north   abutment,    railroad    bridge, 

Cobun's  creek.      B.  M.  cut. 
North   end  of  door  sill,  boiler  house  of  pump  sta- 
tion, Kureka  Pipe  Une  Co. 
North  corner,  north-east  abutment,  railroad  bridge. 

Booth's  creek.      B.  M.  cut. 
North  corner,  north-east  abutment,  railroad  bridge, 

Tom's  Run.      B.  M.  cut. 
North-east  corner,  east  abatment,  railroad  bridge, 

Joe's  Run,  B.  I\L  cut. 
Point   on  rock  ledge   above  railroad,   right  bank, 

upper  end  of  railroad  rock  cut,  just  below  dam 

No.  13.      B.  M.cut. 
Point  on  flat  rock,  left  shore,  lock  No.  14.      B.  M. 

cut. 
North  corner,  north-east  abutment,  railroad  bridge, 

White  Day  Creek.      B.  M.  cut. 
North  corner,  north  east  abutment,  railroad  bridge. 

Little  Creek.      B.  M.  cut. 
East  corner,  south-east  abutment,  railroad  bridge, 

Prickett's  Creek.      B.  M.  cut. 

*Levels  from  Lock  No.  9  to  Clarksburg  were  furnished  by  J.  N.  Lucas,  Sub- 
Inspector  U.  S.  Engineer  Corps. 
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Distance 

from   mouth 

of  river. 

Miles 


123.  20 

127.  20 

128.  45 

129.  95 

130-  25 

130.  65 


134-  75 
135- 15 


138.  15 
139-  45 

139-65 
140.  93 

142.  05 
142.  45 


STATION 


875-  665 

885.  474 
899.  681 

886.  593 

882.516 

880. 083 
887. 728 

884.  479 

887.  673 

885.  350 

884.  680 
873.  386 


135-  55     !     900-  238 


894.  853 
874.  499 

893-  323 

894-  395 

904.  464 
909.  094 


South-west  corner  of  stone  foundation  of  brick 
warehouse,  Montana 

North-east  corner  center  pier,  B.  &  O.  R.  R.  bridge 
across  river  below  Fairmont. 

South-west  corner,  bridge  seat  of  abutment,  Fair- 
mont Suspension  Bridge,  Fairmont  eni. 

Extreme  south-west,  or  upper  corner,  uor^h  abut- 
ment, B.  &  O.  railroad  bridge,  across  river 
above  Fairmont 

East  corner,  north  abutment,  New  England  rail- 
road bridge.      B.  M.  cut 

Bottom  of  New  England  railroad  bridge. 

Highest  point  on  lower  wall  of  abutment,  Hon- 
Sacker  bridge,  left  side  of  river.      B.  M.  cut. 

Bottom  of  Honsacker  bridge. 

South-east  corner,  center  pier,  Monongahela  River 
Railroad  ladge.  B.  M.  cut.  Bottom  of  bridge 
same  elevation. 

Point  on  upper  wall,  railroad  culvert,  lower  end  of 
railroad  curve  and  cut,neai  below  White  Rock. 
B.  M.  cut. 

South  corner,  north-east  pier,  railroad  bridge. 
Booth's  creek,  Monongah.     B.  M.  cut. 

R.  R.  spike  in  Buckeye  tree,  between  railroad  and 
river,  lower  edge  of  public  road,  about  230 
feet  up  stream  from  Monongah  Coal  Tipple 
No.  3. 

Point  on  rock  ledge  above  railroad;  eight  feet  from 
center  of  Main  track  and  about  870  feet  up 
stream  from  mile  post  No.  7,  and  about  750  feet 
down  stream  from  J.  A.  Clark  Coal  Tipple.  B. 
M.  cut. 

Point  on  masonry  of  railroad  culvert,  upper  side 
of  track,  1200  feet  below  Clark  C.  &  C.  Co. 
tipple,  Chiefton.      B.  M.  cut. 

Seat  for  rod  cut  in  upper  wall  of  abutment  of 
bridge  across  river  at  Worthinglon,  25  feet 
back  from  face  of  abutment  and  2)^  feet 
above  surface  of  ground,  left  side  of  river.  B. 
M.  cut. 

Point  on  lower  or  river  end  of  railroad  stone  cul- 
vert, Worthingtou  station.    B.  M.  cut. 

Point  on  masonry,  lower  or  river  end  of  railroad 
culvert,  2500  feet  up  stream  from  tipple  No.  i 
of  Worthmgton  C.  &.  C.  Company. 

Point  on  north  corner  east  pier  Enterprise  high- 
way bridge.      B.  M.  cut. 

Point  on  rock  ledge  above  railroad,  10  feet  from 
center  of  the  track,  lower  end  of  railroad 
switch,  about  645  feet  down  stream  from 
tipple  of  Worthingtou  C.  &  C.  Co.  No.  2.  B. 
M.  cut. 
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Distance 
from   mouth'  Elevation 
of  river.  Feet 

Miles 


STATION 


142.  75 

895.  071 

143-  35 

803.  030 

144.  65 

911.566 

148.  15 

917.  606 

150.  55 

923.  142 

151-  15 

907-  459 

152. 25       916. 647 


156.  45         932-  904 


157-  35 
157-  45 

932-  335 

933-  005 

933-  328 

158.  95  • 

951-585 

^59-  65 

967-  638 

159-  75 

968.  469 
966.  641 

160.75 

997-  135 

970.  584 

972.  330 

971.674 

160.  85 

941.782 

161.35 
161.75 

926.  005 
941.818 

945-  049 

944.841 

Point  on   north  corner  lower  or  river  end  of  rail- 
road  stone  culvert,    Harrison's    Run.      B.  M. 

cut. 
Point  on  lower  or  river  end  of   railroad  stone  cul- 
vert, opposite  dairy  farm  of  Wm.  Hood. 
North  corner,  east  abutment,   Shinnston  highway 

bridge.      B.  M.  cut. 
East   comer,    north   pier   of  Lumberport  highway 

bridge.      B.  M.  cut. 
South-east    corner   of   upper   wing  wall,    Maulsby 

highway  bridge.      B.  M.  cut. 
Point  on  m&scnry,  west  corner,  low-er  or  river  end 

of  railroad   culvert,  3000  feet  up  stream  from 

Maulsby  bridge. 
North    corner,    east   pier,    M.  R.   railroad   bridge, 

across  Simpson  Creek,    Clark  station.      B.  M. 

cut. 
River   rail,  lower   end   of  trestle  No.    10,   Bartlett 

station. 
River  rail.  Glen  Falls  coal  chute. 
River  rail,    trestle   No.   11,  over  Falls  Run,  lower 

end. 
River  rail,  trestle  No.    11,   over   Falls  Run,  upper 

end. 
River   rail,    upper   end   heavy   cut,    50  feet    down 

stream   from    small    ravine,     1000   feet   down 

stream  from  Crooked  Run. 
River   rail   on   trestle   No.     12,    immediately   over 

stream. 
River  rail,  trestle  No.  12,  upper  end. 
Point   on  masonry,    immediately    over   tile  drain, 

upper  end   railroad   stone  culvert,    about   420 

feet  up  stream  from  trestle  No.  12. 
Point  on  west  corner,  north  abutment,   M.   R.   rail- 
road bridge  over  the  B.  &  O.  railroad,  opposite 

Adamston. 
Bolt   head,   north-west   plumb  post,  B.   &  O.  water 

tank,  left  bank,  Adamston.      B.  M.  of  W.  Va. 

S.  L.  railroad. 
Up  stream  rail,  B.   &  O.  railroad  bridge,  over  face 

of  abutment. 
Up   stream   rail,  B.  &  O.  railroad   bridge,  over  face 

of  abutment  on  left  bank. 
Top  of  abutment,  left  bank,  upper  inside  corner,of 

Adamston  highwa}-  bridge.      B.  M.  cut. 
End  of  timber  of  Hart's  mill  dam. 
Lower    inside    corner,    left     abutment,     highway 

bridge  across  mouth  of  Elk  Creek,  Clarksburg. 

B.  M.  cut. 
Lower   inside    corner,    right    abutment,    highway 

bridge  across   West    Fork    river,    Clarksburg 

(bridge  seat.  ) 
Lower    inside     corner,    left     abutment,    highway 
I      bridge     across     West     Fork    river,    Clarksburg 
1         (bridge  seat. ) 
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KANAWHA     RIVER, 


Charleston,  W.  Va.  ,  February  20,  1S99. 
DR.  I.  C.  WHITE,  State  Geologist, 
Morgantown,  W.  Va. 
De.ar  Sir  : — in  compliance  with  3'our  request  I  take  pleasure  in  handing 
you   herewith   a  blue   print  profile   of  the  Great   Kanawha  river  from  the 
mouth  to   Kanawha  Falls,  giving  tide  water   elevations  (Ref.  mean  tide  at 
Richmond)  of  miter  sills,  sill  of  navigation  pass,  top  of  dam,  coping  of  lock, 
lift  of  lock,  original  low  water,  etc.  ,  at  each  lock  and  dam  on  the  river,  ex- 
extreme  high  water  elevations,  etc.  ,  with  distances  from  the  mouth  of  river. 
All  of  the  lock  and  dam  foundations  are  built  on  rock  except  No.  11  near 
the   mouth  of  the   river.      No.  11  is  built   on  hardpan,  an   indurated  clay, 
from  18  to  24  feet  below  low  water  mark.      A  description  of  this  hardpan  is 
given  on  page  2452  of  the  extract  from  the  report  of  the  Chief  of  Engineers 
herewith.       The  bed   rock  at  this   site  is  about  40  feet  below  low  water,  or 
about  470  feet  above  tidf:. 

Hoping  thts  will  answer  5-our  purposes,  I  am 

Yours  very  truly, 

ADDISON  M.    SCOTT, 

U.  S.  Ri-  -it",  .nt  Engineer. 


Distance 
Miles   ; 


o.  00 

1-75 
11.50 

18.75 
21.50 

25-25 
36.  00 

44-25 
46.  00 
54-50 
58.00 

67-75 
73-75 
80.  00 
85.00 
86.00 
95.25 


97.  00 


STATION 


Mouth  of  River 

Dock  No.  II  

Thirteen  Mile  Shoal 

Lock  No.  10 

Buffalo 

Dock  No.  9 

Lock  No.  8... 

Lock  No.  7 

St.  Albans 

Lock  No.  6 

Charleston,  Elk  River.. 

Lock  No.  5 

Lock  No.  4 

Lock  No.  3 

Lock  No.  2 

Cannelton 

Kanawha  Falls,  top 

Bed-rock,  under  Falls.. 

(  Gauley  River  \ 

I,  New  River J  


ELEVATIONS  ABOVE  TIDE 


Extr'e    Sill 

low        of 

water   Lock 


510. 
509- 
512. 
517- 
519- 
523- 
531- 
539- 


08^  

58  504.  o 

15I 

36514.0 

96 

64  520.  5 
27  526.  o 
63  535-  5 


01543-75 

50 

22552.50 

44 
22 

77 
34 
00 

GO 


Pass 

of 
Lock 


508.0 


515-0 


Pool 
above 
Dam 


521.0 


528.0 


521.  25  534.  25 
529.25542.25 

537-5  1550.50 


546.  50j559-  00 


565-  50 


,559-  75 
'566.  75 
578.  75 


553-  50 
561.  00 


566.  50 
573-  75 
585-  75 
597-  75 


572.  50 
579-  75 
601.  25 
609.75 


601.  32 
604.88 
611.  77 
622.  63 


548- 
552. 
556. 
564- 
571- 
581. 
586. 
637- 
590- 

650.  20 665.  50 


Top  of  Extr'e 
lock      high 
wall     water 


526.0 


533- o 


539-5 
547-  25 
555- 50 


571-  07 
571-  64 
572.  22 


591.  28 


652.  17 
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1899. 

PRECISE  ELEVATIONS. 


TAYLOR,  MAKION  AND  MONONGALIA  COUNTIES,  W.    VA. 
AND    FAYETTE    COUNTY,    PA. 


The  elevations  in  the  following  list  are  the  result  of  a  line  of 
precise  levels  run  during  the  field  season  of  1899  from  Erie,  over 
the  Pennsylvania  Railroad,  to  Leboeuf;  tLeiice  over  the  Erie 
Railroad  to  Franklin,  and  fiom  P>anklin  to  Pittsburg  over  the 
Allegheny  Valley  Railway.  Also  from  Grafton,  W.  Va.,  over  the 
Baltimore  and  Ohio  Railroad  to  Leith ;  thense  over  the  Penn- 
sylvania Railroad  to- Pittsburg.  Between  Erie  and  Pittsburg  they 
are  based  on  an  aluminum  tablet  set  in  the  hospital  wing  of  the 
Soldiers'  Home  at  Erie,  marked  "635."  The  elevation  of  this  is 
accepted  as  being  635.640  feet  above  mean  sea  level,  as  derived 
from  the  United  States  Engineer's  bench  mark  at  Erie,  adjusted 
in  accordance  with  statements  on  page  203  of  Aj)pendix  to  Nine- 
teenth Annual  Report,  and  page  298,  Appendix  to  Twentieth 
Annual  Report.  Between  Grafton  and  Pittsburg  they  are  based 
on  the  United  States  Coast  Survey  chisel  mark  on  coping  stone 
at  north  end  of  central  pier  of  railroad  bridge  over  Tygarts  Val- 
ley River.  This  bench  mark  was  reduced  by  0.03  meter,  which 
is  applied  as  a  permanent  correction  from  llagerstown,  Maryland, 
in  accordance  with  the  reports  of  the  Coast  Survey. 

The  leveling  between  Grafton  and  Pittsburg  was  done  by  Mr. 
E.  L.  McNair,  assisted  by  Messrs.  J.  E.  Buford  and  John  W. 
Hodges,  rod- men.  That  between  Eric  and  Pittsburg  was  done  by 
Mr.  C.  H.  Semper,  assisted  by  Messrs.  John  W.Hodges  and  Iddo 
M.  Lewis. 

All  b(  lull  marks  set  in  the  course  of  this  work  were  stamped 
with  word  "PITTSBURG,"  and  the  date  "1899,"  in  addition  to 
the   ligures  of  elevations,  thus   referring  them  to  the  central  da- 
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turn  tablet  accepted  for  this  group  of  leveling,  which  is  set  in  the 
foundation  of  the  Seventh  Avenue  Hotel  in  Pittsburg,  the  ad- 
justed elevation  of  which  is  accepted  as  being  738.527  feet  above 
mean  sea  level  at  Sandy  Hook.  This  elevation  comes  through 
five  precise  lines  of  levels,  namely:  United  States  Coast  and 
Geodetic  Survey  levels  from  Sandy  Hook  and  from  Old  Point 
Comfort  to  Hagerstown  and  Grafton ;  United  States  Coast  and 
Geodetic  Survey  and  United  States  Army  Engineers  to  Albany, 
Oswego,  and  the  lakes,  to  Erie ;  United  States  Geological  Survey 
levels  from  Albany  to  Dunkirk ;  and  Pennsylvania  Railroad 
precise  levels  from  Sandy  Hook  via  Harrisburg  to  Pittsburg. 


Grafton,  via.  Fairmont,  to  Morgantown,  W.  Va. 

Grafton,  W.  Va.  ;  B.  &  O.  railroad  bridge  across  Tygarts  Valley 
river;  coping  stone  at  north  end  of  central  pier,  chisel  marked 
(^United  States  Coast  Survey  bench  mark) 996.  S29 

Valley  Falls,  2.  9  miles  east  ot;  bridge  seat  at  north-east  corner  of 
girder  bridge  No.  104,  7  feet  east  of  center  of  track,  4  feet  be- 
low top  of  outer  rail  of  curve;  bronze  tablet  marked  "986 
Pittsburg  1899" 985.580 

Powell's  flag  station,  %  mile  west  of;  stone  arch  bridge  No.  108, 
coping  stone  of  wall,  j.  i  feet  below  top  of  rail,  7  feet  north  of 
center  of  track;  aluminum  tablet  marked  "899  Pittsburg  1899"     S99.  029 

Benton  Ferry,  160  feet  south  of  sign  board  at;  bridge  seat  at  south- 
west corner  of  small  girder  bridge  No.  iii,  4^  feet  below  top 
of  rail  and  18)2  feet  south  of  center  of  track;  bronze  tablet 
marked  "S85  Pittsburg  1899" 885.090 

Fairmont,  B.  &  O.  station,  i^  miles  north  of  the  Baltimore  &.  Ohio 
railroad  bridge  No.  371,  across  the  Monongahela  river;  coping 
stone  at  north  end  of  east  abutment;  bronze  tablet  marked 
"885  Pittsburg  1899" 885.  034 

Catawba,  o.  8  mile  south  of;  B.  &  O.  railroad  one-span  truss  bridge 
No.  369;  coping  stone  at  north  end  of  east  abutment,  3  feet  be- 
low rail  and  b  feet  north  of;  bronze  tablet  marked  "873  Pitts- 
burg 1899"  872.611 

Ivittle  Falls,  1J/3  miles  north-west  of;  face  of  rock,  bluff,  9J4  feet 
west  of  west  rail  and  4  feet  above  same,  ^4  mile  north  of 
bridge  No.  366,  bronze  tablet  marked  "859  Pittsburg  1899" 858.  862 

Uffington  station,  400.  feet  north  of;  coping  stone  of  abutment  at 
north-west  corner  of  one-spau  truss  bridge  No.  364,  3  feet  below    ■ 
top  of  rail  and  7  feet  north  of  rail;  aluminum  tablet  marked 
"828  Pittsburg  1899" S27.908 

Morgantowd,  B.  &  O.  railroad  station,  480  feet  south  of;  coping 
stone  of  abutment  at  north-west  corner  of  truss  bridge  over 
Decker's  Creek;  bronze  tablet  marked  "821  Pittsburg  1899"  . .     820.  900 
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Morgantown.  W.  Va.,  to  Uniontown,  Pa. 

Vanvorhis,  i  mile  south  of;  bridge  seat  at  south-east  corner  of  steel 
girder  bridge  No.  359;  bronze  tablet  marked  "815  Pittsburg 
1899"  815.253 

Point  IMarion  station,  %  mile  north  of;  coping  stone  at  east  end  of 
north  pier  of  six-span  truss  and  girder  bridge  No.  356  across 
Cheat  river;  bronze  tablet  marked  "813  Pittsburg  1899" S12.  911 

Outcrop  flag  station,  o.  2  mile  south  of;  northeast  of  B.  &  O.  tunnel 
east  side  of  track,  3.7  feet  above  rail;  bronze  tablet  marked 
"1084  Pittsburg  1899" 1083.  891 

Fairchance,  B.  &  O.  station,  550  feet  north  of;  bridge  seat  at  corner 
of  small  girder  bridge  No.  338;  aluminum  tablet  marked  "1065 
Pittsburg   1899" 1065.  243 
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The  following  letter  a  -.dlist  of  elevations  were  received  too  late  for  publi- 
crtion  in  the  proper  place  with  the  B.  &  O.  levels  : 

THE  BALTIMORE  &  OHIO  RAILROAD  COMPANY. 

OFFICE   OF  THE  CHIEE   ENGINEEB, 
J.  M.  GRAHAM. 

Baltimore,  Md.,  Dec.  i6th,  1902. 
DR.  I.  C.  WHITE,  State  Geologist, 
Morgantown,  W.  Va. 
Dear  Sir  : — Your  letter  of  the  4th  inst  to  Mr.  L,emley  referred  to  me,  and 
in  answer  I  send  you  the  enclosed  table  of  distances  and  elevations,  as  I  was 
able  to  obtain.      I  trust  that  this  wiil  give  you  the  information  desired. 
Yours  truly,  P.  H.  IRWIN, 

Asst.  Chief  Engineer. 
Cherry  River  Extension  from  Camden=on=QauIey  to  Richwood. 


Station  Distances  from  Weston  Elevation 

Miles 
Camden-on  Gauley 

I.  o 77.  9 2021.  o 

Arlington  78.  9 2021.  o 

Bonner 2021.  o 

Enoch  Run  Siding 

6.  5  miles 201 1.  5 

Cranberry 

1.9  miles 85-4  ■  1936-0 

Curtin 

4.0  miles 87.3 

Ivytton 

5.  4  miles 91.  3 2037.  o 

Richwood 96.  7 2192.0 
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DISAGREEMENT  OF  LEVELS. 

It  is  not  to  be  expected  that  the  levels  of  the  several  railroad 
lines  of  the  State  will  b9  in  exact  agreement  with  one  another,  or 
with  the  results  given  b\'^  the  river  surveys  of  the  U.  S.  Engi- 
neers. 

In  order  to  determine  the  amount  of  this  disagreement  at 
some  particular  point,  Clarksburg  was  selected,  and  Prof.  T.  M. 
Jack.<()n,  President  of  the  West  Virginia  Short  Line  Railroad, 
kindly  had  the  necssary  levels  carefully  made,  connecting  the  Bal- 
timore tt  Ohio,  and  the  West  Virgin i.-*  Short  Line  wiih  the  levels 
of  the  U.  S.  Engineers,  who  have  carried  the  Pennsylvania  Rail- 
road datum  from  Uniontown  across  to  the  Monongahela  river  at 
Lock  No.  9,  and  up  the  same  to  Clarksburg.  The  point  chosen 
for  comparison  was  the  Bench  Mark  of  the  U.  S.  Engineers  at  the 
"  Bolt  head,  north-west  plumb  post,  B.  &  0.  water  tank,  left 
bank,  Adamstown,  970.584  feet,"  according  to  the  river  survey 
above  mentioned  with  the  Pennsylvania  Railroad  datum.  The 
same  point  (970.584  feet)  by  the  West  Virginia  Short  Lines  datum 
is  969.08  feet,  and  by  the  B.  &  0.  datum  of  1030  feet  for  snb- 
grade  of  the  old  passenger  station  at  Clarksburg,  is  966.45  feet, 
thus  giving  a  difference  of  (970.584—969.08)  only  1.504  feet 
between  the  Short  Line  Railroad  datum  and  that  of  the  Govern- 
ment Engineers,  and  (970.684—966.45)  of  4.134  feet  between  the 
latter  and  that  of  the  B.  &  0.,  results  much  nearer  in  agreement 
than  usually  found  when  different  railroad  and  river  levels  inter- 
lock. 

Prof.  Jackson  also  had  the  elevation  of  the  new  passenger  sta- 
tion of  the  B.  &  0.  R.  R.  at  Clarksburg  determined,  which  on  the 
basis  of  1033.49  feet  for  the  water  table  of  the  old  passenger  sta- 
tion under  west  window  (a  bench  accurately  established  from  the 
B.  &  0.  profile  many  years  ago)  gives  for  the  top  of  the  south 
rail  at  line  of  the  east  wall  of  toe  new  passenger  station 
an  elevation  of  1010.16  feet,  and  a  bench  mark  on  doorstep  of  the 
north  east  door  of  the  station  building  1011  80  feet.  Also  the  top 
of  south  rail  at  west  end  of  the  platform,  Adamston  station,  B.  Si 
O.  R.  R.,  901.15  feet,  and  for  the  B.  &  O.   bridge  seat  across  the 
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North- Western  Turnpike  at  Adamston,  bench  mark  top  of  stone 
wall,  south-east  corner  of  altutment,  954.91  feet.  The  elevation 
of  the  new  passenger  station  is  given  in  the  table  on  page  31,  vol.1, 
at  1000  feet,  while  Adamsion  is  952  feet,  both  of  which  are  too  low 
by  10  feet  approximately,  even  on  the  B.  &  0.  datum  of  1030  feet 
for  sub-gr?de  at  the  old  passenger  station.  The  four  points  on 
the  B.  &  0.  given  above,  brought  into  agreement  with  the  Penn- 
sylvania Railroad  datum  carried  from  Uniontown  to  Clarksburg 
by  the  U.  S.  Engineers,  would  be  for  the  south  rail  at  Clarksburg 
new  station  1014.294  feet;  (for  the  bench  mark  on  the  door  sill, 
same  place,  1015.934  feet)  ;  f  ir  the  south  rail  at  Adamston,  965- 
,  284  feet ;  and  for  the  bench  mark  on  bridge  seat  over  North-Wes- 
tern Turnpike,  959.044  feet,  above  tide. 
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PRECISE  AND  SPIRIT  LEVELS. 


ESTABLISHED    BY    THE   UNITED   STATES   GEOLOGICAL   SURVEY. 

1898-1902 


The  following  account  of  the  methods  pursued  by  the  U.  S. 
Geological  Survey,  in  its  work  of  establishing  accurate  elevations 
and  bench  marks  in  connection  with  the  co-operative  topographic 
map  work  of  West  Virginia,  has  been  kindly  prepared  for  the 
Survey  by  Mr.  H.  M.  Wilson,  Geographer  in  charge  of  the  Atlan- 
tic Division  of  the  U.  S.  Geological  Surve}'. 

Mr.  Wilson  also  gives  in  this  connection  a  list  of  such  eleva- 
tions accurately  determined,  together  with  their  locations  in  the 
several  regions  of  the  State.  It  is  needless  to  say  that  these  bench 
marks  will  prove  of  great  value  to  engineers,  railroads,  and  all 
manner  of  public  improvements  based  upon  accurate  levels,  since 
it  will  enable  all  work  of  this  kind  to  be  correlated  upon  the  same 
accurate  and  reliable  datum  Mining  engineers  especially  should 
connect  their  mine  levels  in  all  cases  with  tide  elevations,  and  fur 
this  reason  these  elevations  find  an  appropriate  and  prominent 
place  in  the  volume  on  Coal,  so  that  not  only  mining  engineers, 
but  all  others,  may  have  the  data  at  hand  for  connecting  their 
surveys  with  tidal  elevations. 
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SPIRIT  LEVEL  ELEVATIONS. 

Since  1896  the  U.  S.  Geological  Survey  has  been  running 
very  careful  spirit  levels  for  the  control  of  its  topographic  work, 
and  the  elevations  resulting  from  the  same  have  been  marked  by 
permanent  metal  tablets,  set  not  farther  than  six  miles  apart.  These 
elevations  are  listed  below,  the  work  being  executed  in  accordance 
with  the  following  instructions  issued  for  the  guidance  of  the  field 
force  : 

INSTRUCTIONS. 

SPIRIT     LEVELING. 

1.  A  sufficient  amount  of  accurate  spirit  leveling  will  be 
done  to  insure  the  placing  of  at  least  two  permanent  bench  marks  in 
each  township  or  equivalent  area  surveyed,  except  in  forest-clad  and 
mountain  areas,  and  in  the  region  east  of  the  95th  meridian, 
where  at  least  one  shall  be  established;  and  these  shall  be  estab- 
lished, whenever  practicable,  near  the  township  corners  of  the 
the  public  land  surveys.  In  addition  to  these,  other  bench  marks 
should  be  located  in  prominent  places,  where  they  may  be  of  ser- 
vice in  the  prosecution  of  future  public  or  private  surveys. 

2.  For  each  general  locality  of  field  work  some  centrally  sit- 
uated place  will  be  chosen  in  which  an  elevation  above  sea  level 
can  be  determined  with  approximate  accuracy  from  railroad  or 
other  surveys.  In  this  place  is  to  be  established  a  central  datum 
bench  mark,  preferably  a  tablet  cemented  in  some  solid  masonry 
structure,  to  which  will  be  referred  all  other  bench  marks  in  its 
neighborhood. 

3.  Permanent  bench  marks  established  in  the  course  of  the 
subsequent  work  should  be  so  located  that,  like  the  central  datum 
benches,  they  will  not  be  liable  to  injury  or  disturbance,  yet  should 
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be  SO  prominently  situated  that  they  will  be  easy  to  find.  They 
should  consist  of  bronze  or  aluminum  tablets,  fastened  with  Port- 
land cement  into  solid  rock  or  masonry  structures,  as  the  founda- 
tions of  buildings  or  bridge  piers;  or  of  the  standard  bronze- 
capped  iron  posts,  which  should  be  so  set  ni  the  ground  as  to  pro- 
ject about  one  foot.  The  intersection  of  the  cross  lines  is  the 
bench  mark. 

4.  Primary  level  lines  should  be  run  with  one  or  two  rod- 
men  and  one  levelman,  and  when  necessary,  a  bubble  tender. 
Wherever  practicable  such  lines  should  be  run  in  circuits  which 
will  check  back  upon  themselves  or  other  lines.  Where  long, 
unchecked  lines  are  run,  two  rodmen  must  be  employed. 

5.  Single-rodded  Lines.  Levelman  and  rodman  must 
keep  separate  notes  and  compute  differences  of  elevation  immedi- 
ately. As  levelman  and  rodman  pass,  the  former  must  read  the 
rod  himself,  record  and  compare  readings,  then  compute  the  H.  I., 
and  after  computations  are  made  compare  results  with  the  rod- 
man.  No  comparisons  should  be  made  until  the  record  is  com- 
plete. If  the  results  differ,  each  must  read  the  rod  before  com- 
paring anything  but  results. 

6.  Work  on  primary  lines  should  not  be  carried  on  during 
high  winds  or  when  the  air  is  "boiling"  badly.  During  very  hot 
weather  an  effort  should  be  made  to  get  to  work  early  and  to 
remain  out  late,  rather  than  to  work  during  midday. 

7.  Fore  and  back  sights  should  be  of  equal  length,  and  no 
sight  over  300  feet  should  be  taken  excepting  under  unavoidable 
circumstances,  as  in  crossing  rivers  at  fords  or  femes  or  in  crossing 
ravines.  In  such  cases  extraordinary  precautions  must  be  taken, 
aa  repeated  readings  at  changed  positions  of  rod  and  level,  etc. 

8.  If  it  is  impracticable  to  take  equal  fore  and  back  sights, 
as  soon  as  the  steep  slope  is  passed  take  enough  unecjual  sights  to 
make  each  set  balance.  In  this  case  extra  care  must  be  taken  to 
insure  correct  adjustment  of  the  level. 

9.  Distances  along  railroads  can  be  obtained  by  counting 
rails;  at  other  times  .stadia  or  pacing  may  be  used,  according  to 
the  quality  of  the  work.       The  distances  in  feet  of  both  the  fore 
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and  back  sights  must  be  recorded  in  both  note  books  in  proper 
columns. 

10.  Always  level  the  instrument  exactly  before  setting  the 
target.  After  setting  it  and  before  giving  the  signal  "all  right," 
examine  the  level  bubble.  If  found  to  be  away  from  center  cor- 
rect it  and  reset  target. 

11.  The  level  must  be  adjusted  daily  or  often er,  if  neces- 
essary.  The  adjustment  of  the  line  of  coUimation  and  of  the 
level  tube  is  especially  important. 

12.  Provide  rodmen  with  conical  steel  pegs,  6  to  12  inches 
long,  with  round  heads,  to  be  used  as  turning  points.  Never  take 
turning  points  on  rails,  ties,  or  between  them.  Always  drive  the 
pegs  firmly  into  the  ground. 

13.  When  the  rod  is  lengthened  beyond  6.5  feet,  both  the 
rodman  and  the  levelman  must  examine  the  setting  of  the  target 
as  well  as  the  reading  of  the  rod  vernier.  When  the  rod  is  closed 
see  that  the  rod  vernier  indicates  6.5  feet,  not  depending  upon 
the  abutting  end  to  bring  it  back  to  place.  Keep  the  lower  end 
of  the  rod  and  the  top  of  the  turning  point  free  from  mud  and 
dirt. 

14.  Plumbing  levels  must  always  be  used  and  kept  in  ad- 
justment, and  long  extensions  of  the  rod  avoided. 

15.  Leave  temporary  bench  marks  at  frequent  intervals, 
marked  so  that  they  can  be  easily  identified.  These  may  be  on  a 
solid  rock  well  marked,  a  nail  driven  in  a  root  of  a  tree  or  in  a 
post,  or  on  any  place  where  the  mark  will  not  be  disturbed  for  a 
few  weeks.  One  such  bench  mark  should  be  left  for  every  mile  run, 
in  order  to  give  sutficient  points  to  which  to  tie  future  levels. 
Mark  in  large  figures,  in  a  conspicuous  place  when  possible,  the 
elevation  to  the  nearest  foot.  Make  notes  opposite  all  elevations 
at  crossings  of  roads,  railroads,  streams,  bridges,  and  in  front  of 
railway  stations  and  public  buildings,  and  of  such  other  facts  as 
may  aid  the  topographer  in  his  work. 

16.  Endeavor  to  so  locate  permanent  benchmarks  that  the 
observed  elevation  shall  be  within  one  tenth  foot  of  the  marked 
elevation.     The  figures    of   elevation   must   be   stamped   well 
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into  the  metal  cap  before  the  word  "feet,"  and  to  the  nearest  foot 
only,  also  name  or  initial  letter  of  the  central  datum  point  after 
the  word  "datum." 

17.  A  complete  description,  accompanied  by  a  large  scale- 
sketch,  must  be  made  of  each  bench  mark,  giving  its  exact  eleva- 
tion as  computed,  from  the  mean  of  the  two  sets  of  notes.  After 
bench  marks  are  stamped  both  levelman  and  rodman  must  exam- 
ine them,  and  record  in  note  books  the  figures  stamped  thereon. 

18.  The  limit  of  error  in  feet  should  not  exceed 
.05v/distance  in  miles. 

19.  Use  the  regular  Survey  level  books;  keep  full  descriptive 
notes  on  title  page  of  every  book,  giving  names,  dates,  etc.  Each 
man  should  be  responsible  for  his  own  note  book;  and  under  no 
circumstances  should  erasures  be  made,  a  single  pencil  line  being 
drawn  through  erroneous  records. 

20.  A.i  the  end  of  each  day's  work  columns  of  fore  sights 
and  back  sights  must  be  added;  the  difference  between  the  sums  ap- 
plied with  proper  signs  to  original  elevations  should  give  the  clos- 
ing elevation. 

21.  When  errors  are  discovered  as  the  work  progresses,  they 
must  be  reported  at  once  to  the  topographer  in  charge. 

22.  Keep  each  set  of  notes  sepa'-ately  and  independently  as 
taken,  paying  no  attention  whatever  to  other  notes  except  to  com- 
pare results.  If  on  comparison  errors  are  discovered,  correct  them 
only  by  new  observations  or  computations.  All  notes  must  be 
recorded  directly  in  note  book.  Separate  pieces  of  paper  for  fig- 
uring, or  temporar}'  records  must  not  under  any  circumstances  be 
used. 

23.  An  index  book  or  list  of  bench  marks  must  be  kept 
posted  in  the  field,  in  ink,  for  all  classes  of  leveling  done.  In 
these,  location  sketches  of  permantnt  bench  marks  may  be  made, 
and  descriptions  should  in  every  case  refer,  with  distance,  to  some 
village,  section  corner,  or  other  place  of  local  imi)ortance.  All 
circuit  closure  errors  should  be  distinctly  noted,  with  cross  refer- 
ence by  page  to  the  connecting  lines. 

24.  In  long,  single  rodded  lines  make  two  target  settings  on 
each  turning  point,  l)y  first  signalling  "up"  or  "down"  to  a  set- 
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ting,  which  is  recorded  by  the  rodman,  then  unclamping  and  sig- 
nalling in  an  opposite  direction  to  a  setting.  If  the  two  differ 
more  tnan  .002  of  a  foot,  additional  readings  must  be  made.  The 
rodman  should  record  ,dl  readings,  using  in  his  computation  only 
the  first  of  the  pair  adopted,  and  the  levelman  the  last. 

25.  Doubte-Todded  Z^nes.  — In  running  unchecked  or  single 
priraar}^  lines  with  two  rodmen,  they  should  set  on  turning  points 
10  to  20  feet  apart,  but  each  at  equal  distances  for  fore  and  back 
sights;  otherwise  the  above  instructions  are  to  followed  with  the 
following  modifications: 

26.  The  tripod  clamping  screws  should  be  loosened  when  the 
instrument  is  set,  and  tightened  only  after  the  legs  are  firmly 
planted;  and  the  instrument  must  be  shaded  at  all  times  by  the 
bubble  tender. 

27.  The  laborer  should  place  the  steel  turnnig  points  for 
foresights  and  then  return  and  not  reniove  the  back-sight  points 
until  the  levelman  has  set  targets  on  the  new  fore  sight,  so  that 
there  shall  be  in  the  ground  at  all  times  two  turning  points,  the. 
elevations  of  which  are  known. 

28.  Bench  marks  left  at  termination  of  work  at  night,  or  for 
rain  or  other  cause,  should  be  practically  turning  points  in  a  con- 
tinuous line.  They  should  consist  of  large  wooden  pegs  driven 
below  the  surface  of  the  ground,  with  a  copper  nail  firmly  imbed- 
ded in  the  top.  One  of  these  pegs  is  to  be  used  as  the  final  turn- 
ing point  for  each  rodman.  They  are  to  b©  covered  with  dirt,  or 
otherwise  hidden, their  locatiou  being  marked  by  sketches  in  note- 
books showing  relation  to  railroad  ties,  telegraph  poles,  etc. 
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GRANT,  BERKELEY,  HAMPSHIRE   AND  MINERAL 
COUNTIES. 

The  elevations  in  the  following  list  are  based  on  a  1)ronze  tab- 
let set  in  the  Allegany  County  Court  House  at  Cumberland,  Md. , 
and  marked  "'C  688."  This  bench  mark  is  based  on  the  U.  S. 
Coast  and  Geodetic  Survey  transcontinental  line  of  precise  levels, 
and  dependent  on  this  its  height  is  accepted  as  687.627  feet  above 
mean  sea  level.  These  elevations  were  connected  at  various  places, 
as  shown  in  the  following  list,  with  other  bench  maiks  of  the 
Coast  Survey  transcontinental  line  besides  that  at  Cumberland. 
All  of  these  Coast  Survey  bench  marks  have  been  reduced  from 
the  elevations  published  in  the  Appendix  for  the  report  of  1882  by 
the  amount — 0.  03  meters,  the  constant  correction  found  at  Ha- 
gerstown  as  published  in  the  Coast  Survey  Report  for  1896. 

The  leveling  was  done  in  1898  under  the  general  direction  of 
Mr.  J.  H.  Jennings,  topographer,  by  Messrs.  Hargraves  Wood  and 
C.  B.  Bailey,  levelmen. 

All  bench  marks  dependent  on  this  datum  are  marked  with 
the  letter  "C"  in  aadition  to  the  figures  of  elevation  : 

Pratt  Post  Office,  }{  mile  east  of;  bronze  tablet  in  ledge  of  rock  south 
side  of  road,  150  feet  west  of  Robinette's  old  house,  marked 
"938  C" 937- 903 

Little  Orleans.  Chesapeake  and  Ohio  Canal,  aqueduct  over  Pifteen- 
Mile  Creek;  north  end  east  coping;  bronze  tablet  marked 
"459  C" 459-288 

Hancock,  westward  along  Baltimore  Pike  to  Bench  Mark 

near  Harvey's. 

Chesapeake  and  Ohio  Canal  aqueduct;  coping  stone  middle  of  north 
wall,  same  being  about  600  feet  east  of  bridge;  U.  S.  Coast  and 
Geodetic  Survey  bench  mark  marked  "1878  V"   420.813 

Hancock  Bank,  front  of;  bronze  tablet  on  stone  door  sill,  marked 

"448  C" 448.  122 

Hancock,  5.  15  miles  west  of;  %  ™il*^  cast  of  "Harvey's,"  100  feet 
west  of  road  to  Woc-dmont;  bronze  tablet  in  solid  rock  on 
south  side  of  pike,  marked  "946  C" 945-  552 
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Hancock  to  Sleepy  Creek  Station,  via  Berkeley  Springs, 
Rock  Gap  and  Stotler's  Corners. 

Berkeley  Springs,  Morgan  County  Court  House;  west  face  of  souih- 

west  corner  stone; aluminum  tablet  marked  "612  C" 611.  894 

Rock  Gap  Corners,  700  feet  west  of  Fearnow's  house,  10  feet  north 
of  road  at  summit  of  gap,  in  rock;   aluminum  tablet,  marked 

"761  c" 760.755 

Stotler's  Corners,  }i  mile  north  of ,  at  first  ford  of  Sleepy  Creek; 
ledge  of  rock  east  side  of  road  25  feet  north  of  north  entrance 
to  ford,  in  cleft  of  rock  about  four  feet  above  roadway,  alumi- 
num tablet  marked  "662  C" 662.053 

Lock  So,  Chesapeake  and  Ohio  Canal,  aiong  Chesapeake  and  Ohio 
Canal  to  McCoy's  Ferry,  thence  across  and  up  Back  Creek. 

Chesapeake  and  Ohio  Canal,  Lock  50,  northeast  wing;  aluminum 

tablet,  marked  "402  C"  402.372 

Frankfort,  (Alaska),  yi  mile  northwest  of;  copper  bolt  iu  west  end 
of  north  abutment  highway  bridge  over  Patterson's  Creek, 
marked  "589  C" 588.628 


KANAWHA,  PUTNAM,  LINCOLN,  BOONE,  LOGAN,  MINGO, 

McDowell.  Wyoming  and  mason  counties. 

The  elevations  in  the  following  list  are  based  on  a  bench  mark 
determined  by  tr%onometrical  leveling  by  the  U.  S.  Coast  and  Geo- 
detic Survey  at  St.  Albans  west  base  moi.ument.  The  leveling  in 
connection  with  this  work  was  done  chiefly  by  Mr.  Hargraves 
Wood,  levelman,  under  the  direction  of  Mr.  Hersey  Munroe,  to- 
pographer, during  the  seasons  of  1896  and  1897. 

In  the  spring  of  1898  Mr.  E.  L,  McNair,  levelman,  conected 
levels  brought  from  Hamden  Junction  bench  mark  of  the  trans- 
continental line  of  precise  levels  of  the  United  States  Coast  and 
Geodetic  Survey,  via  Thurman  and  Gallipolis,  Ohio,  to  Point 
Pleasant,  W.  Va.  At  this  place  connection  was  made  with  bench 
mark  of  the  United  States  Engineers  on  coping  of  Lock  11,  on 
Great  Kanawha  Riyer  The  result  was  a  difference  of  4.780  feet, 
which  is  added  to  the  elevations  determined  by  the  United  States 
Engineers  nn  Great  Kanawha  River,  and  a  permanent  bench  mark 
was  left  in  Point  Pleasant  bearing  the  accepted  elevation  as  brought 
from  the  Coast  Survey. 

The  following  elevations  are  based  on  a  datum  tablet  placed 
in  the  State  Capitol  building  in  Charleston  in  1897,  and  marked 
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"C  602,"  is  now  accepted  as  being  601.597  feet  above  mean  sea 
level.  The  bench  marks  dependent  upon  this  datum  have  been 
marked  with  the  letter  "C"  in  addition  to  the  figures  of  elevation. 


Charleston  up  T>\  o-flil*  Creek  and  along  Charleston  and  Sissonville 
Road  to   Wallace's  Store  on  Tupper  Creek. 

Charleston,   State  Capitol,  in  south-west  corner  of;  bronze  tablet, 

marked  "6o2  C"  601.597 

Two-Mile  Bridge,  2}(  miles  north  of;  about  200  feet  south-west  of 
Methodist  church  known  as  Wesley  Chapel,  copper  bolt  in 
boulder,  marked  "604  C"  604.751 

Wallace's  store,  }^  miles  east  of:  copper  bolt  in  ooulder  on  south 
edge  of  road  and  about  600  feet  east  of  James  Wallace's  house, 
marked  "668  C" 667.677 


Wallace's  Store  on  Tupper  Creek,  via  /Vlartin's  Branch  and 
Pocatalico  River  to  Poca. 

Martin's  Branch  Road,  south  side  of  and  %  mile  above  mouth;  175 
feet  west  first  crossing  near  schoolhouse;  copper  bolt  in  rock 
ledge,  onefootabove  grade,  marked  "C  592" 591.942 


Poca,  along  Kanawha  and  Michigan  Railroad 
to  St.  Albans. 

Poca  Station,  300  feet  south  of;  copper  bolt  on  west  side  south  abut- 
ment highway  bridge  over  Correly  Branch;  marked  "C  572"...     573.  266 

Lock  7,  top  coping;  equals  555.50  United  States  Engineer's  ele- 
vation      560.  280 

Scott  railroad  station,  75  feet  south  of;  iron  post  in  Pine's  orchard, 
50  feet  south  of  Chesapeake  &  Ohio  railroad  tracks,  marked 
"693  C" 693.  781 

St.  Albans,  west  base  monument,  located  in  fence  line  on  west  side 
of  First  street,  60  feet  north  of  the  north  rail  of  the  C.  &  (J. 
railway  track;  center  of  monument  is  marked  by  limestone 
post  projecting  one  foot  above  ground  in  top  ot  which  is  a  cop- 
per bolt,  the  elevation  of  which  is 595- 616 


Lock  6  to  Tyler  Creek  Schoolhouse. 

Tyler  Creek  road,  %  mile  southeast  forks  of  road  nearTjler  school 
house;  copper  bolt  in  rock  20  feet  west  of  drain  acros«,  marked 
"C  623" 624.296 
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Lock  6  up  fliddle  Fork  of  Davis  Creek  to  Mouth 
of  Long  Branch. 

Long  Branch,  900  feet  north  of;  between  second  and  third  cross- 
ings north  of  school  house;  copper  bolt  in  large  nouldei  west 
side  of  Middle  Fork  Davis  Creekj  marked  "C  659 660.  187 


Lock  5,  up  Len's  Creek  to  Racine,  and  down  Coal  River 
to  Mouth  of  Lick  Creek. 

lyock  5,  coping;  equals  572.  50  U.  S.  Engineer's  elevation 577.  280 

Chesapeake  &  Ohio  railway  culvert  over  Rush  Creek,  3^  mile  north- 
west of;  a  copper  bolt  in  middle  one  of  three  ledges  of  rock, 
west  side  of  right  fork  Rush  Creek,  marked  "C  639" 639.  868 

Hernshaw,  about  one  mile  south  of;  copper  bolt  in  3x5  foot  ledge 
of  rock  south  side  road,  south  bank  Len's  Creek,  near  A.  Hoff- 
man's house,  marked  "C  722"    723.  no 

Peytona,  about  two  miles  northwest;  copper  bolt  in  ledge  of  rock, 
south  side  road  down  Coal  river,  100  feet  northwest  Laurel 
branch;  one  mile  below  White  Oak  branch,  marked  "C  665"...     666.  326 

Lick  Creek,  200  feet  north  of  mouth  of;  copper  bolt  in  rack  west 

side  of  Coal  river  road,  marked  "C  648" 649.300 


Racine,  via  Comfort  and  Hopkins,  to  Mouth 
Robinson  Creek. 

Comfort,  ys  mile  north  of;  copper  bolt  bottom,  of  rock  cliff,  }4 
mile  south  mouth  of  Joe's  Creek,  east  side  Coal  river  road,  4 
feet  above  grade,  marked  "C  673" 674.  413 

Hopkins  Fork,  200  feet  southeast  mouth  of;   bronze  tablet  in    face 

rock  cliff,  marked  "C  734" 735-313 

Robison  Creek  and  Pond  Creek,  500  feet  from  confluence  of;  cop- 
per bolt  sunk  in  protruding  ooulde^  in  Ballard  Brown's  field 
on  east  side  of;  and  300  feet  from  road,  marked  "C  746" 747.  772 


St.  Albans,  via  Tackett  Creek,  Young's  Store  and  Tornado, 
to  Starting  Point. 

St.  Albans,  west  base  monument,  located  in  fence  line  on  west  side 
of  First  street,  60  feet  north  of  the  north  rail  of  the  Chesa- 
peake &  Ohio  railway  track;  center  of  monument  is  marked 
by  limestone  post,  projecting  one  foot  above  ground,  in  the 
top  of  which  is  a  copper  bolt,  the  elevation  of  which  is 595.  616 

Young's  store,  first  house  south  of;  on  south  side  of  road,  belong- 
inp  to  John  Hodges;  copper  bolt  set  in  east  chimney,  six  feet 
from  ground,  marked  *'U.  S.  G.  S.  737  feet  B.  M.  " 219873 
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Trace  Fork  of  Mud  River,  200  feet  below  mouth  of  Two-mile 
branch,  400  feet  northwest  of  Anderson  McAllister's  house; 
copper  bolt  in  hyge  rock  on  north  side  of  stream,  marked "U. 
S.  G.  S.   669  feet  B.  M."  670.050 

Tornado,  i^'i  miles  southwest  of;  on  road  up  Fall  Creek;  iron  post 
on  south  side  of  road  150  feet  abo^'e  first  crossing  of  Fall 
Creek,  marked  "614"  614.633 


Garrett's  Bend  to  Sand  Gap,  Sugar  Camp  Knob,  Down  Laurel 
Fork  of  Horse  Creek  to  fladison. 

Garrett's  Bend,  one  11  ile  southeast  of,  up  Trace  Fork;  nail  in  root 

of  sycamore  tree,  east  side  of  road,  near  foot-log  and  saw  mill     671.  340 

Sand  Gap,  500  feet  west  of  fork  of  roads,  at;  copper  bolt  in  huge 
rock  above  John  A.  MidkiiT's  house,  marked  "U.  8.  G.  S.  1079 
B.  M.  " 1. 079-  470 

Laurel  F^ork,  200  feet  above  confluence  with  Horse  Creek,  copper 
bolt  in  rock  ledge  on  east  bank,  opposite  James  McClure's 
house,  near  last  crossing  of  Laurel,  marked  "U.  S.  G.  S.  673 
feet  B.M.  "  673.547 

Trace  Branch,  one  mile  above  mouth;  copper  bolt  in  large  boulder 
on  left  side  of  right-hand  hollow  in  Trace  Branch  of  Horse 
Creek,  marked  "U.  S.  G.  S.  766  feet  B.  M.  "   766.  856 

Camp  Creek,  %  mils  north  of;  copper  bolt  in  small  ledge  of  rock 
on  east  side  of  road  going  up  Little  Coal  river,  300  feet  above 
B.  Stolling's,  marked  "U.  S.  G.  S.  660  feet  B.M." 661.095 

Lick  Creek,  3^^  miles  above  mouth  of  and  %  mile  above  Cham- 
ber's house,  on  right-hand  fork  of  Lick  Creek;  copper  bolt  in 
boulder  above  coal  bank,  25  feet  t-ast  of  creek,  between  two 
walnut  trees,  one  of  which  is  blazed;  bolt  is  marked  "U.  S.  G. 
S.  820  feet  B.  M.^' 820.328 


Madison  up  Spruce  Creek  to      ng  Post  Office. 

Madison,  .sherifT's  office;  bronze  tablet  in  front  wall,  marked  "704"     704.  146 

Spruce  Fork,  yi  mile  above  mouth  of  Beech  Creek,  on  north  side 
of  Spruce  Fork.  300  feet  below  splash  dam,  opposite  William 
Coleman's  barn,  copper  bolt  in  ledge  of  rock,  marked  "U.S. 
G.  S.846  feet  B.  M.  "  846.  234 


From  riouth  of  Hewett  Creek  to  Peck   and  up  Guyandot 
River  W  Logan 

Ilewett  Creek,  300  feetalxtve  mouth  of;  copperbolt  in  ledge  of  rock 
o])I)osite  school  house  and  on  south  side  of  creek,  marked  "U. 
S.  G.  H.  767  feet  B.  M.  "  767.  954 
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Peck,  %  mile  south  of  post  office;  on  the  northwest  side  of  Mill 
creek,  300  feet  above  mouth;  copper  bolt  in  northwest  corner 
of  huge  bowlder,  marked  "U.  S.  G.  S.  653  feet  B.  M.  " 653.549 

Logan,  bronze  tablet  set  in  wall  at  northeast  corner  of    court  house, 

marked  "678."    678.822 


Logan  to  Mouth  of  Big  Huff  Creek,  and  up  Quyandot 
River  to  Gilbert. 

Rich  Creek,  opposite  mouth  of;  copper  bolt  in  rock  20  feet  north  of 
Methodist  Episcopal  Church,  marked  "U.  S.  G.  S.  725  feet  B. 
M.  "  725-559 

Buffalo  Creek,  %  mile  above  mouth  of,  opposite  Martin  Doss'  and 
60  feet  above  foot  log,  on  west  side  of  Buffalo;  copper  bolt  in 
rock,  marked  "U.  S.  G.  S.  728  feet  B.  M.  " 728.511 

Buffalo  Creek,  west  side  of  valley,  3  miles  above  mouth  of;  copper 

bolt,  marked  "U.  S.  G.  S.  80S  feet  B.  M.  "  808.539 

Rockhouse  Creek,  west  side  of  and  one  mile  above  mouth;  copper 
bolt  in  rock  near  south  end  of  cliff,  marked  "U.  S.  G.  S.  792 
feet  B.  M.  " 792.749 

Big   Huff  Creek,  east   side   of,  and  300   feet  above  mouth;  copper 

bolt  in  rock,  marked  "U.  S.  G.  S.  727  feet  B.  M.  " 727.  962 


Gilbert,  via  Wharrcliffe,  to  State  Corner  between  Virginia, 
West  Virginia  and  Kentucky. 

Gilbert,    opposite   Alexander   Stafford's  store;  iron   post  in   field, 

marked  "832"  832.571 

Kentucky,    Virginia   and  West  Virginia,  corner  of  state   lines,  j4 

mile  south  of  Wharncliffe;  iron  post,  marked  "825" 826.  087 


Kentucky,  Virginia  and  West  Virginia  Corner,  via  Mouth  of 
Long  Pole,  and  up  same  to  near  Oak  Branch. 

L,ong  Pole  Creek,  1,200  feet  below  Oak  Branch;  iron  post  on  south 

side  of  road;  marked  "1050" 1,051.  209 


Up  Big  Huff  Creek,  via  Cyclone,  to  its  Head 
and  to  Echart. 

Cyclone,  copper  bolt  in  rock  ooposite  Henchman's  house,  marked 

"U.8.G.S.854  feet  B.M.  "  854.917 

Toney  Fork  of  Huff  Creek,  south  side  of,  about  two  miles  above 
mouth;  copper  bolt  in  ledge  of  rock,  marked  "U.  S.  G.  S.  1234 
feet  B.  M.  " 1,235.  414 
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Road  Gap  Branch,  600  feet  below;  iron  post  on  east  side  of  road 
up  Big  Huff  Creek,  100  feet  above  D.  H.  Cook,s  store,  marked 
"1068" 1,068.  525 

Echart,  east  bank  of  Pond  Fork  of  Coal  River,  opposite  mouth  of 
Skin  Fork;  copper  bolt  in  ledge  of  rock,  marked  "U.  S.  G.  vS. 
1423  feet  B.  M.  " 1,423.  950 


Echart,  down  Pond  Fork  of  Little  Coal  River,  via  Bald 
Knob  and  Crook,  to  Mouth  of  West  Fork, 
and  up  same  to  Mouth  of 
Brown's   Branch. 

Bald  Knob,  east  side  of  valley  at;  copper  bolt  in  boulder  opposite 

Eddy  Workman's,  marked  U.  S.  G.  S.  iioi  feet  B.  M 1,101.980 

Cow  Creek,  north  side  of;  -^  mile  from  mouth  and  800  feet  from 
Jim  Gunnoe's;  copper  bolt  in  ledge  of  rock,  marked  U.  S.  G.  S. 
1039  feet  B.  M.  " 1,040.  020 

West  Fork  of  Pond,  1000  feet  above  junction  of  Pond  Fork;  copper 
bolt  in  rock,  northeast  side,  marked  "U.  S.  G.  S.  808  feet  B. 
M.  "  809.939 

West  Fork  of  Pond,  800  feet  below  Brown'sBranch;  copper  bolt  in 
ledge  of  rock  on  west  side  of  road,  a  little  above  and  nearly 
opposite  small  water  mill;  bolt  is  marked  "U.  8.  G.  S.  884  feet 
B.  M.  " 885.250 


Junction  of  West  and  Pond  Forks  of  Little  Coal  River 
to  Madison. 

Robinson  Creek  and  Pond  Fork,  500  feet  from  confluence  of;  cop- 
per bolt  sunk  in  protruding  boulder  in  Ballard  Brown's  field, 
on  east  side  of  and  300  feet  from  road,  marked  U.  S.  G.  S.  746 
feet  B.  M.  " 747.772 
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MONONGALIA  AND  PRESTON  COUNTIES. 
Morgantown  Quadrangle. 

The  elevations  published  in  the  following  list  are  based  on  a 
bronze  tablet  500  feet  south  of  Morgantown  station  at  the  north- 
west corner  of  coping  stone  of  the  Baltimore  and  Ohio  Railroad 
bridge,  marked  "821  Pittsburg  1899''  set  by  this  bureau,  the  ele- 
vation of  which  is  accepted  as  821  058  feet  above  mean  sea  level  as 
determined  by  the  U.  S.  Coast  Survey  adjustment  of  1900,  and  as 
published  in  Appendix  No.  8  to  the  report  of  the  Superintendent 
of  that  bureau  for  1898-99. 

The  leveling  was  done  in  1899  under  the  direction  of  Mr, 
Frank  Sutton,  topographer,  by  Mr.  William  Crtnnell,  levelman 

All  permanent  bench  marks  dependent  on  this  datum  are  re- 
ferred, through  the  precise  level  net,  to  an  aluminum  tablet  in  the 
Seventh  Avenue  Hotel  at  Pittsburg,  the  elevation  of  which  is  ac- 
cepted as  738.527  feet  above  mean  sea  level,  and  are  marked  with 
the  letters  "Pittsburg"  in  addition  to  the  figures  of  elevation. 

riorgantown  via  Dellslow,  Masontown  and  Cold  Spring 
to  Morgantown. 

(The  error  distributed  in  this  circuit  slightly  exceeds  the  allowable  limit.  ) 

■  Dellslow,  north  vside  of  creek;  30  feet  east  of  bridge  over;  in  top  of 

large  boulder;  aluminum  tablet  marked  "994  Pittsburg  1899"     994.034 

Masontown,  Methodist  Church;  in  southeast  corner  of  foundation 

of;  aluminum  tablet,  marked  "1843  Pittsburg" 1842.609 

Cold  Spring,  o.  5  mile  north  of;  near  watering  trough  west  of  pike; 
on  large  sandstone;  aluminum  tablet,  marked  "21 13  Pitts- 
burg"   21 1 2.  759 
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WAYNE  COUNTY. 
Ceredo  Quadrangle. 

The  elevations  published  in  the  following  list  are  based  upon 
bench  mark  LIII.  of  the  transcontinental  line  of  precise  levels  of 
the  U.  S.  Coast  and  Geodetic  Survey,  near  Hamdon  Junction,  O. , 
the  elevation  of  whicu  is  accepted  as  706.252  feet  above  mean  sea 
level 

The  elevations  herein  published  are  based  directly  upon  two 
bench  marks  of  U.S.G.S.,  one  at  Greenup,  Ky.,  a  bronze  tablet  set 
vertically  in  a  stone  at  entrance  to  clerk's  office,  stamped  "538  I," 
and  one  at  Ironton,  0.,  at  the  northwest  corner  Fourth  and  Rail- 
road streets;  a  bronze  tablet  in  the  southeast  corner  of  Memorial 
Hall  and  Public  Library,  the  corrected  elevations  of  which  are 
accepted  as  540.692  feet  above  mean  sea  level  for  Greenup,  and 
546.965  feet  for  Ironton. 

Ba.'ied  upon  the  above  a  ceniral  datum  has  been  adopted 
the  for  the  following  work,  which  is  a  bronze  tablet  at  Kenova, 
W.  Va. ,  in  the  west  side  of  the  door  sill  at  the  entrance  to  the 
men's  waiting  room  at  Union  Station.  The  elevation  of  this  is 
accepted  as  567.606  feet  above  mean  sea  level,  or  about  0.4  foot 
greater  than  the  elevation  derived  for  this  bench  mark  in  the  field. 

The  leveling  was  executed  in  1900  under  the  general  direc- 
tion of  Mr.  W.  N.  Morrill,  topographer,  by  Messers.  C.  H.  Sem- 
per and  J.  E.  Buford,  levelman. 

All  bench  marks  in  this  list,  being  referred  to  Kenova  as  a 
local  base,  are  stamped  with  the  letter  "K"  in  addition  to  their 
figures  of  elevatioti. 


Kenova,  W.  Va.,  along  Ohio  «&  Big  Sandy  R.  R  , 
to  Rockville,  Ky.    (Buchanani. 

Unadjusted 
Eleva. — Ft. 
Kenova,  Union  Station,  west  side  of  door  sill  of  men's  entrance  lo 

waitinj^  room;  al unit nuni  tablet  marked"  567  K".. 567.606 

Savage  Hranch  station,  one  mile  south  of;  in  David  Lockwood's 
house,  in  foundation  on  left  side  of  front  steps;  bronze  tablet 
maiked  "586  K"  5S6.  801 
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Buchanan,  150  feet  south  of;  overhead  railroad  bridge,  (B.  S.  189) 
in  top  stone  east  end  north  pier;  bronze  tablet  marked  "554  K 
1900" 554-919 

Catlettsburg,  Ivouisa  street  between  Franklin  and  Clay  strets,  in 
courtyard;  northwest  corner  of  clerk's  office;  one  foot  above 
water  table;  aluminum  tablet  marked  "549  K  1900"... 550-'99i 


Buchanan,  along  BJg  Sandy  R.  R.  to  Louisa 

Fullers,  300  feet  north  of  station;  5  feet  west  of  railroad  at  east 
edge  of  highway;  30  feet  north  of  white  house;  in  sandstone 
ledge;  bronze  tablet  marked  "572  K  1900" 571.  562 

Louisa,  U.  S.  Engineers  B.  M.  ,  No  13  Big  Sandy  at  Lock  No.  3,  in 

Engineer's  office  yard;  (by  U.  S.  Engineers,  569.  570)  569.  769 

Louisa,  county  court  house;  north  face  west  side;  in  foundation  of: 

aluminum  tablet  marked  "584  K  1900" 583.107 


Louisa,  along  Big  Sandy  R,  R.  to  Gallup. 

Gallup,  G.  C.  McClure's  house;  in  stone  step  to  house;  bronze  tablet 

marked  "591  K  1900" 590.059 

Gallup,  o.  6  mile  west  of;  U.  S.  Engineer's  B.  M.  ,  No.  5  Big  Sandy, 
50  feet  south  of  west  end  of  trestle  No.  403;  (by  U.  H.  Engi- 
neers, elevation  591.  559  feet)  , 590.  977 


Gallup,  via  Adam's  Store  to  Hawes'  Mill. 

Adams,  2  miles  south  of  post  office;  M.  R.  Ha3'es  residence;  in 
southwest  corner  of  foundation;  bronze  tablet  marked  "667  K 
1900" 667.  279 
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WETZEL    MONONGALIA,  TAYLOR,  HARRISON,  BARBOUR 
AND  LEWIS  COUNTIES. 

The  eleTations  in  tlie  following  list  are  based  upon  bencli 
marks  of  the  precise  level  net  at  Fairmont,  Grafton  and  Webster, 
the  elevations  of  which  are  accepted  as  corrected  h}i  the  U.  S. 
coast  Survey  and  published  in  Appendix  No.  8  of  their  report 
for  1898  91). 

The  leveling  on  the  Fairmont  and  Philippi  quadrangles  was 
done  in  1901  under  the  directijn  of  Mr.  W.  Carvel  Hall,  topogra- 
pher, by  Ml".  Ct.  L.  Gordon,  levelman,  i*nd  that  on  the  Clark-burg 
and  Weston  sheets  under  the  direction  of  Mr.  W.  X.  Morrill,  to- 
pographer, bv  J.  H.  Hodges,  levelman. 

All  })ermanent  bench  marks  are  referred  through  the  precise 
net  to  an  aluminum  tablet  at  the  entrance  of  the  Seventh  Avenue 
Hotel  at  Pittsburg,  the  elevation  of  which  is  accepted  as  738.527 
feet  above  mean  sea  level,  and  are  marked  with  the  letters 
"PITTSBURG"  in  addition  to  their  figures  of  elevation. 


Fairmont,  via.  Farmington,  /lonongah,  Boothsville  and 
Meadville  to  Bridgeport. 

Unadjusted 
Eleva. 
Fairmont,  i  '4  miles  north  of;  B.  &  O.   bridge  No.  371,  across  Mo- 
nongahela  river;  norlli  end  of  east  abutment  of;  bronze  tablet 
in  coping  stone  marked  "885  Pittsburg  1889" 885.  175 

Farmington,  (reorge's  Creek  Coal  avd  Iron  Co's  store;  northeast 
corner  of  front;  face  of  water  tal)le;  bronze  tablet  marked  "952 
Grafton  1 90 1"  951.843 

Monongah,  B.  &  ().  R.  R.  jjlate  girder  bridge  over  Bfxith's  Creek; 
west  tace  of  north  pier;  two  feet  from  southwest  corner  in  sev- 
enth stone  from  the  top;  bronze  tablet  marked  "874  Grafton"..     874.041 

Boothsville,  covered  bridge  over  Hustead's  fork;  west  face  of  north 
abutment;  3.5  feet  from  southwest  corner  and  4.5  feet  from 
the  top;  bronze  tablet  marked   "954  firafton" 954.  241 

Meadland,  brick  lunise  owned  b\-  L.  J.  Stark;  front  or  east  face  of; 
foundation,  one  foot  from  northeast  corner;  bronze  tablet 
marked  "131 9  Grafton"  1318.  640 
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Bjidgeport,  railroad  bridge  No.  6  over  Simpson's  Creek;  west  abut- 
ment of;  south  end;  third  stone  from  top  and  second  above 
bridge  seat;  center  of  east  face  of;  bronze  tablet  marked 
"979  Grafton" 978.  867 


Grafton,  via.  Webster,  Simpson,  Fiemington,  Rosemont,  Oral 
and  Bridgeport  to  Clarksburg. 

Grafton,  B.  &  O.  R.  R.  bridge,  over  Tj-gart's  Valley  Creek;  on  top 
of  north  side  of  central  pier;  chiseled  square,  marked  "United 
States  Coast  and  Geodetic  Survey  B.  M.  1878" 996.  954 

Webster,  B.  &  O.  S.  W.  R.  R.  bridge  No.  2  over  Bartlett's  Creek; 
south  abutment  wall  of;  i.  15  feet  from  east  corner;  bronze 
tablet  marked  "1014  Grafton" 1013.  867 

Clarksburg,  post  office  corner  Third  and  Pike  streets;  northwest 
corner;  two  feet  above  ground;  aluminum  tablet  marked  "1006 
Grafton" 1007.  791 


Monongahela  Junction  to  Monongah. 

Shinnston,  west  branch  of  Monongahela  river;  highway  bridge 
over;  southwest  corner  of  retaining  wall;  bronze  tablet  marked 
"909  Grafton  1901" 910.  551 

Worthington,  southwest  abutment  of  highway  bridge;  south  end 

of;  on  top  of  seat;  bronze  tablet  marked  "898  Grafton  190 1"..      899.  336 

Monongah,  plate  girder  R.R. bridge  over  Booth's  Creek;  west  face  of 
north  pier;  two  feet  from  southwest  corner;  in  seventh  stone 
from  top;  bronze  tablet  marked  "874  Grafton  1901" 874.041 


Bridgeport,  via.  Berryburg,  Switzer  and  Pleasant  Creek 
to  Webster, 


Berryburg,  Southern  Coal  and  Transportation  Company's  tipple; 
retaining  wall  of;  west  of  tipple  and  in  front  of  power  house; 
fourth  stone  from  top;  bronze  tablet  marked  "1390 Grafton"...   1389.  600 

Pleasant  Creek,  brick  residence  of  A.  I.  Cole,  west  corner  of  south 
foundation;  fifth  stone  from  top  and  fourth  from  ground;  i.  45 
feet  from  corner;  bronze  tablet  marked  "1170  Grafton" 1170.  140 


Switzer,  via.  Philippi,  etc.,  to  Peck's  Run. 

Philippi,  brick  school  house;  north  side  of  front  entrance;  center 
north  face  of  foundation  stone;  bronze  tablet  marked  "13TI 
Grafton" 1310.  781 
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Philippi.  I o.  4  miles  south  of ;  (Buckhannon  or  Tygart's  Junction); 
Tygarts  Valle3-  river;  plate  girder  bridge  No.  i  over;  west 
abutment  of;  north  side  of  first  stone  above  bridge  b(:d;  in 
center  of  east  face;  bronze  tablet  marked  "1334  Grafton  ' I333-  636 

Volga,  B.  &.  O.  R.  R.  bridge  over  Wash  Run,  north  abutment  of; 
east  face  of;  iu  center  of  first  stone  from  top;  bronze  tablet 
marked  "1404  Grafton  ' 1403- 955 


Peek's  Run,  via  Peel  Tree  and  Overfield  to  Pepper. 

Peel  Tree,  residence  of  Dr.  Isaac  Smith;  retaining  wall  in  front  of, 
at  opening  for  steps;  west  face  of  south  wall;  third  stone  above 
third  step  from  sidewalk;  in  center  of ;  bronze  tablet  marked 
"1069  Grafton" 1068.  SS5 


Peck's  Run  to  Buckhannon. 

Buckhannon,  Upshur  county  court  house;  front  entrance;  west  side 
of;  base  block  of  square  column;  west  face;  in  center  of;  alum- 
inum tablet  marked  "1433  Grafton  ' 1432.  977 


Buckhannon  to   Ruraldale. 

Ruraldale,  o.  6  mile  west  of;  near  fork  of  road  by  old  mill;  200  feet 
east  of  residence  of  V.  H.  Reger;  in  face  of  large  rock;  bronze 
tablet  marked  "1121  Grafton  1901  ' 1122.  21-? 


Ruraldale,  via.  Johnstown.  Quiet  Dell,  etc.,  to 
West  Milford. 

Johnstown,  o.  i  mile  west  of;   ledge  of  rock  north  of  road;   in  face 

of:  bronze  tablet  marked  "1062  Grafton  1901" 1063.  040 

Quiet  Dell,  o.  5  mile  south  of;  600  feet  from  cross  roads:  large  boul- 
der on  west  of  road;  aluminum  tablet  in  top,  marked  "1050 
Grafton  1901" 1050.  S72 

West  Milford,  highway  bridge  over  West  Fork;  southwest  comer 
of;  on  top  of  bridge  seat;  bronze  tablet  marked  "979  Grafton 
1901"  979-459 


Clarksburg  to  West  Milford. 

West  Milford,  highway  bridge  over  West  Fork;  southwest  corner 
of;  on  top  of  bridge  seat:  bronze  tablet  marked  "979  Grafton 
1901"  979-459 
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Enterprise,  up  Bingamon  Creek  West  and  South,  via  Wyatt, 
Margaret  (Henpeck)  and  Brown  to  Lynchburg. 

Margaret,  Quaker  Fork  of  Bingamon  Creek;  covered  highway 
bridge  over;  in  northwest  corner  of;  bronze  tablet  marked 
"1032  Grafton  igoc''  1032.200 

Browns,  o.  2  mile  west  of;  Short  Line  Railroad  bridge  over  Little 
Ten  Mile  Creek  trestle  404;  southwest  abutment  of;  in  top  of 
cap  stone;  bronze  tablet  marked  "999  Grafton    1901" 999.108 


Clarksburg.  West  via.  Adamston,  Wilsonburg,  Wolf  Summit 
and  Lynchburg  to  Bristol. 

Wolf  Summit;  William  M.  Bolan's  store;  southeast  corner  of;  in 
end  of  stone  curbing;  bronze  tablet  marked  "1133  Grafton 
1901" ...  1 134.  422 


WETZEL  AND  MONONGALIA  COUNTIES. 
Blacksville  Quadrangle. 

riorgantown.  Northwesterly  to  Blacksville. 

Cassville,  20  feet  north  of  road  and  20  feet  west  of  road  running 
north;  stone  door  step  of  post  office;  bronze  tablet  marked 
"999  Grafton" 999.386 

Core,  2.  2  miles  northwest  of;  10  feet  south  of  road;  bridge  over 
east  sWe  of  Doil's  Run,  southwest  abutment  of;  bronze  tablet 
marked  "913  Grafton" 913.445 

Single  Spur  Line,  West  to  Blacksville. 

Blacksville,  3.  9  miles  west  of  Worley  and  13  miles  west  of  Cass- 
ville; 10  feet  east  of  center  of  road;  bridge  over  Dunkard 
Creek;  5  feet  north  of  bridge  floor;  bronze  tablet  in  stone 
abutment,  marked  "958  Grafton" 957-496 

Dunkard  Creek,  South  along   Highway  to  Amos,  thence 
Southeast  along  Highway  to  Catawba. 

Amos  or  Fairvlew,  7.  o  miles  south  of  Ponetown;  east  side  of  door 

step  to  post  office;  bronze  tablet  marked  "1000  Grafton" looo.  064 
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OHIO,  MARSHALL  AND  BROOKE  COUNTIES. 
Wheeling   Quadrangle. 

The  elevations  in  the  following  list  are  based  upon  bench 
marks  Nos.  90A  and  81A  of  the  Army  Engineer  Corps,  near  the 
Ohio  River  at  Wheeling  and  Short  Creek,  respectively.  The  ele- 
vations accepted  for  these  are  derived  by  applying  corrections  to 
the  elevation  given  by  the  Army  Engineers,  by  interpolation  be- 
tween Pittsburg  and  Bel  pre,  at  which  points  connections  were 
made  with  the  precise  level  net  adjusted  by  the  Coast  and  Geo- 
detic Survey  in  1900. 

The  leveling  was  done  in  1901  under  the  direction  of  Mr.  W. 
C.  Hall,  topographer,  by  Mr.  W.  A.  Freret,  Jr  ,  levelman. 

All  permanent  bench  marks  dependent  on  this  datum  are  re- 
ferred through  the  precise  level  net  to  the  U.  S.  Coast  and  Geo- 
detic Survey  bench  murk  "M"  at  Grafton,  and  are  stamped  with 
the  letters  "Grafton"  in  addition  the  figures  of  elevation. 

Wheeling,  along  National  Pike  via  Elm  Grove  to 
Triadelphia. 

Unadjusted 
Eleva. — Ft. 
Wheeling,  City  building;   on  north  front  of;   37  feet  east  of  north- 
west corner  of;  a  chiseled  square,  (U.  S.  Engineer  Corps  bench 
mark  No.  90A;  their  elevation  678.  463  feet)  678.  453 

Triadelphia,  M.  E.  Church,  brick  building;  southwest  corner  of; 
south  face,  in  foundation  stone;  alumiuum  tablet  marked  "745 
Grafton" 744-775 


Triadelphia,  along  Middle  Wheeling  Creek,  via    Twilight 
to  Valley  Qrove. 

Valley  Grove,  B.  &  O.  railroad  bridge  No.  174  (Pittsburg  Division) 
in  north  face  of  south  pile;  bronze  tablet  marked  "953  Graf- 
ton"         952. 860 


Valley  Qrove,  along  National  Pike  and  McQraw's 
Run  to  Bethany. 

Bethany,  o.  3  mile  west  of;    Bethany  College,  frout  face  of  build- 
ing;  first   eutrance   west   of  main  entrance;  north  side  of  en- 


WEST    VIRGINIA    GEOLOGICAL     SURVEY. 


69 


trance;  east  face  stone  of  water  table;  aluminum  tablet  niarked 

"932  Grafton  1901"  93i-  988 


Bethany,  along  Pike  to  Short  Creek. 

Short  Creek,  brick  store  and  post  office;  west  face  of;  25  feet  from 
southwest  corner  and  two  feet  above  ground;  aluminum  tablet 
maked  "668  Grafton  1901"  668.178 


BRAXTON  WEBSTER  AND^.NICHOLAS  COUNTIES. 
Sutton  (Flatwood)  Quadrangle. 

Heaters,  via.  BaStimore  &  Ohio  Railroad  and  County  Road 
to  Sutton. 

Shaversville,  Dr.  M.  B.  Squires'  drug  store;  o.  8  feet  west  of  and  3.  5 
feet  south  of  northwest  corner;  iron  post  marked  "1071  Graf- 
ton"     1071.013 


Heaters,  along  Baltimore  &  Ohio  Railroad  and  County 
Road  via.  Sutton  to  Birch  River. 

Sutton,  suspension  bridge  over  Elk  River  at;  northeast  tower;  north 
face;  0.9  feet  above  foundation  and  2.4  feet  east  of  corner; 
bronze  tablet  marked  "843  Grafton"  842.953 

Sutton, 8.05  miles  south  of;  forks  of  road,  o.  01  mile  north  of;  mouth 
of  Bear  Run,  o.  03  mile  north  of;  left  side  of  road;  outcrop  of 
rock;  bronze  tablet  marked  "1073  Grafton" io73-  052 

Birch  River,  alumiuum  tablet  at;  marked  "1108  K  N  W  A" 1108.  842 


HARRISON,  DODDRIDGE,  LEWIS  AND  QILMER  COUNTIES. 
Vadis  Quadrangle. 

West  Union  via.  West  Union  and  Milton^Pike  tc  New^Milton. 

Sugar  Camp,  o.  5  mile  southeast  of;  Middle  Island  Creek,  iron 
bridge  over;  east  abutment,  southwest  corner;  bronze  tablet 
marked  "830  Grafton" 830.  o;7 
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West  Union,  via.  New  Milton,  Coldwater  and  Churchville 
to  Weston. 

Churchville,  o.  55  mile  southeast  of;  main  road  to  Weston:  left  side 
of  road;  west  side  of  middle  of  large  rock;  aluminum  tablet 
marked  "972  Grafton" 972.023 

Weston,  Baltimore   and  Ohio   railroad  bridge   near  round  house; 

north  end  of  east  pier;  bronze  tablet  marked  "1017  Grafton"..  1017.  877 


West  Union,  via.  New  Milton,  Coldwater  and   Churchville 
to  Camden  and  thence  to  Alum  Bridge. 

Camden,  P.  E.  Fetty's  front  yard  at;  i  foot  south  of  fence;  8jA  feet 

west  of  porch;  iron  post  marked  "1096  Grafton" I095-  897 

Alum  Bridge,  Alum  Fork  of  Leading  Creek  at;  iron  bridge  over; 
west  abutment;  southeast  corner  of;  bronze  tablet  marked 
"810  Grafton" 810.  253 


West  Union,  via.  New  Milton,  Coldwater,  Camden,  Alum 
Bridge  and  Lynn  to  Vadis. 

Lynn,  i.  75  mile  northwest  of;  Pink  Creek  at;  iron  bridge  over;  east 
abutment;  northwest  corner  of  bridge  seat;  bronze  tablet 
marked  "766  Grafton"  766.  142 


West  Union,  via.  New  Hilton,  Coldwater,  Camden,  Alum 

Bridge  and  Lynn  to  Flurst  and  thence 

to  St.  Clair. 

Hurst,  cliflf  at;    facing  south;   4)4  feet  below  top  of;   bronze  tablet 

marked  "815  Grafton" 814.  970 


West  Union,  via.  New  Milton,  Coldwater,  Camden,  Alum 

Bridge,  St.    Clair  and  New  Milton  to 

West  Union. 

New  Milton,  i.  i  mile  northwest  of;  Middle  Island  Creek;  iron 
bridge  over;  east  abutment,  southwest  corner;  bronze  tablet 
marked  "830  Grafton" 830.  047 


Avon,  via.  County  Road  toward  Big  Isaac. 

Avon,  I.  8  mile  .southeast  of;  Double  Camp  Run;  forks  of  road  at; 

north  angle;  iron  post  marked  "884  Grafton" 884.  no 
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LEWIS,  BRAXTON  AND  QIl.MER  COUNTIES. 
Burnsville  Quadrangle. 

Weston,  via  Baltimore  &  Ohio  Railroad  and  County  Road 
to  Arnold. 

Weston,  0.8  mile  north  of,  round  house;  B.  &  O.  railroad  bridge 
near;  north  abutment,  southwest  corner;  bronze  tablet  marked 
"1017  Grafton" 1017.877 


Weston,  via.  Roanokl  and  Arnold  to  Burnsville. 

Roanoke,  i.  8  miles  southwest  of;  Arnold,  o.  6  mile  northeast  of; 
B.  &  O.  railroad  bridge  No.  38,  over  the  Monongahela  river; 
south  pier;  southwest  corner  of;  bronze  tablet  marked  "i«58 
Grafton" 1058.094 


Weston,  via.  Roanoke,  Arnold,  Confluence  and  New 
Burnsville  to  Stout's  Mills. 

Stout's  Mills,  iron  bridge  over  the  Little  Kanawha  River  at;  east 
abutment,  northwest  corner;  bronze  tablet  marked  "750  Graf- 
ton" (marked  on  bridge  truss  "B.  M.  750") 749.983 


Weston,  via.   Arnold,  Confluence  and  Burnsville  to 
Bulltown. 

Bulltown,  Little  Kanawha  River  at;  covered  bridge  over;  west  abut- 
ment, north  face;  9.  8  feet  below  bridge  seat  and  8.  i  feet  west 
of  corner;  bronze  tablet  marked  "777  Grafton" 777.903 

Weston,  via.  Arnold,  Confluence,  Burnsville  and 
Bulltown  to  Rollyson. 

Bulltown,  5.  4  miles  west  of;  Cogers,  5.  o  miles  south  of;  Rollyson, 
o.  I  mile  north  of  ^  B.  &  O.  railroad  bridge  No.  57D;  south  abut- 
ment, bridge  seat;  northeast  corner;  bronze  tablet  marked 
"797  Grafton" 797.048 

Weston,  via.  Arnold,  Confluence  and  Burnsville  to  Cogers. 

Confluence,  4.  2  miles  southweit  of;  Burnsville,  o.  5  mile  north  of; 
B.  &  O.  railroad  bridge  over  the  Little  Kanawha  river.  No.  50A; 
northeast  pier;  top  of  east  corner;  bronze  tablet  marked  "765 
Grafton"  764.  730 
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WOOD  COUNTY. 
Prrkersburg  Quadrangle. 


Marietta,  O.,  B.  M.  at  Court  House  to  Fleming,  M.  C.  &  C. 
Railway,   Ohio. 

Marietta,  O.  ,  bench  mark  mi  court  house  at 6i6.  280 

Little  Hocking,  O.  ,  foundation  of  B.  &0.  railroad  bridge  over  Lit- 
tle Hocking  Creek  623.  278 

Parkersburg,   south   side   of  post  office  near  west  end  at;   bronze 

tablet  placed  in  water  table,  marked  "616  Grafton  1902"  615.  705 


WOOD,  RITCHIE  AND  PLEASANTS  COUNTIES. 
Waverlv   Quadrangle. 


Parkersburg,  out  Northwestern  Pike  Eastward  to  Bench  Mark 
1  1-2  niles  Southeast  of  Tally  Ho  Post  Office. 

Parkersburg,  Custom  House  at;  near  southwest   corner  in   water 

table;  bronze  tablet  marked  "616  Grafton  1902"  U.  S.  G.  ^ 615.  705 

Parkersburg,  cut  on  water  table;  south  front,  near  western  corner 

of  the  post  office  and  court  house — U.  S.  G.  S  615.  871 

Parkersburg,  9.  5  miles  east  of  and  i.  5  mile  southeast  of  Tally  Ho 
post  office,  opposite  Shiloh  United  Brethren  church;  at  forks 
of  road  in  large  boulder;  aluminum  tablet  marked  "714  Graf- 
ton 1902"    713.696 


Bench  Mark  1    1-2  Mile.    Southeast  of  Tally  Ho  Post  Office 
via  Deer  Walk  Post  Office  to  Borland  Post  Office. 

Borland  post  office,  100  feet  east  of,  on  south  side  of  Bull  Creek; 

bronze  tablet  marked  "683  Grafton  "1902"  682.963 

Briscoe  Station,  O.  R.  R.  R.  and  P.  O.  ,  in  face  of  rock  ledge  oppo- 
site public  highway;  bronze  tablet  marked  "594  Grafton  1902"     593.  934 


Willow  Island  Station,  W.  Va.,  East  via.    Newport. 

Willow  Island  Station,  O.  R.  R.  R.  ;  northeast  corner  foundation 
wall  of  Joseph  Norris'  dwelling;  aluminum  tablet  marked 
"616  Grafton  1902"  615.728 
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PRESTON  COUNTY. 
Bruceton  Mills  Quadrangle. 

riasontown  to  Albright. 

Masontown,  M.  E.  church  at;  bronze  tablet  in  foundation 1842.  609 

Masontown,  W.  Va..  via*  Herring,  Albrightsville,  Lenox  and 
Bruceton  Mills  to  Elliottsville,  Pa. 

Lenox,    M.  E.  church,    about   23^  miles  north   of ;  bronze  tablet  in 

southwest  corner  of  stone  foundation,  marked  "1851"  1850.500 

Lenox,  about  6%  miles  north  of;  residence  now  occupiad  by  Mar- 
shall A.  Wolfe  on  Little  Sandy  Creek;  bronze  tablet  in  the 
southeast  corner  of  cut  stone  foundation  1577.724 

Lenox  to  Bruceton  Mills. 

Lenox,  post  oi£ce  at;  aluminum  tablet  in  southwest  corner  of  stone 

foundation,  marked  "2123" 2122.  548 

Bruceton  Mills,  aluminum  tablet  in  northeast  corner  of  stone  foun- 
dation of  Lutheran  church  at;  marked  ''1549  G" 1549.462 

Branaonville,  W.  Va.,  to  Elliottsville,  Pa. 

Brandonville,  i^  miles  east  of;   bronze  tablet  in  southwest  corner 

of  cut  stone  foundation  of  residence  ■  f  William  H.  Willett 1832.000 

Masontown  to  Albright. 

Herring  post  office,  church  at;  bronze  tablet  in  southwest  corner  of 
stone  foundation  of  church  at  Herring  post  office,  marked 
' ' 2042 " 2042.  281 


MONONGALIA  AND  MARION  COUNTIES. 
Mannington  Quadrangle. 

From  Bench  Mark  i  1=4  fliles  North  of  Fairmont  on  Wheeling 
and  Grafton  Branch  of  B.  &  O.  R.  R.  to  Beilton. 

Mannington;  bronze  tablet  placed  in  pillar  on  north  of  door  of 
Exchange  Bank,  corner  of  Railroad  and  Market  streets; 
marked  "975  Grafton  1902" 975  15 
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Mannington,  over  Wheeling  and  Grafton  Branch  of  the 
B.  &  O.  R.  R.  to  Bellton. 

Glovers  Gap;  station  B.  &  O.  railroad;  bronze  tablet  placed  in  south 

foundation  of  signal  tower,  marked  "1040  Grafton  1902" 1039.  740 

Hundred  Station,  o.  i  mile  northwest  of;  bronze  tablet  placed  in 
top  of  bridge  seat,  northeast  abutment  of  bridge  No.  12S; 
marked  "1013  Grafton  1902"' 1013.  199 


Mannington,   1.0  Mile  Northwest  of;  up  Flat  Run  via.  Gallatin 
Post   Office  to  Blacksville. 

Gallatin  postoflSce;  bronze  tablet  placed  in  face  of  rock  on  north 
of  road,  300  feet  east  of  Gallatin  post  office;  mai-ked  "1452 
Grafton  1902"  1452.168 


Cross  Roads  down  Hiracle  Run  to  Blacksville. 

Cross  Roads  post  office,  2.  9  miles  northeast  of;  in  face  of  large 
rock  on  north  of  road  down  Miracle  Run,  30  feet  east  of  ]Mrs. 
Marberley's  dwelling,  bronze  tablet  marked  "1014  Grafton 
1902" ". 1014.  479 


MARSHALL  COUNTY. 
Cameron  Quadrangle. 

Moundsville,  via.  Waynesburz  Pike  to  Limestone. 

Moundsville,  Marshall  county  court  house;  \oi  B:  on  top  of 
water  table  of  foundation  of;  bench  mark  is  on  front  of  build- 
ing, 17.  2  feet  east  of  center  of  door  sill,  marked  690.  921 

Limestone,  brick  dwelling  of  R.  S.  Peters;  trout  of;  on  foundation, 
top  stone,  2.  7  feet  northwest  of  center  of  door;  bronze  tablet 
marked  "1377  Grafton"  1377-  184 

Lone  Oak  School  House,  via.  a  Ridge  Road,  Hazeldell,   i.  e., 
Irish  Ridgo  School  House 

Pleasant  Valley,  5.8  miles  northeast  of;  Hazeldell,  or  Irish  Ridge 
school  house;  front  of;  southwest  corner  stone,  center  of; 
bronze  tablet,  marked  "1322  Grafton"  1321.942 
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Moundsville,  via.  Limestone  and  Rock  Lick  to  Cameron. 

Rock  Lick,  o.  5  mile  south  of;  school  house;  south  side,  southeast 

corner;  second  stone;  aluminum  tablet  marked  "1464  Gratton"   1464.  195 

Cameron,  brick  public  school  building  at;  west  end;  water  table: 
o.  9  feet  north  of  southwest  corner;  bronze  tablet  marked  "nyo 
Grafton" 11 70.  254 


Moundsville,  via.  Limestone,  Rock  Lick  and  Cameron 
to  Bellton. 

Woodruff,  1.9  miles  south  of;  o.  i  mile  north  of  Bellton;  southeast 
cornet  of  northwest  abutment  of  B.  &  O.  railro'ad  bridge  No. 
136;  2.  7  feet  above  bridge  seat;  bronze  tablet  marked  "888 
Grafton" 887.963 


Moundsville,  via.  Limestone  Rock,  Rock  Lick,  Cameron,  Bellton 
and  Meighen  to  Roseby  Rock. 

Meighen,  school  house  No.  5  at;  east  side;  o.  8  foot  from  southeast 
corner,  top  stone  of  foundation;  bronze  tablet  marked  ■'69/ 
Grafton" 691.047 

Roseby  Rock,  Big  Grove  Creek  at;  iron  bridge  over;  top  of  north- 
east abutment;  one  foot  below  bridge  seat;  12  feet  southeast  of 
center  of  bridge;  bronze  tablet  marked  "779  Grafton" 778.  706- 

Moundsville,  Marshall  county  courthouse;  south  front  of;  17.  2  feet 
east  of  center  of  doorway  and  i.  2  feet  below  the  above;  bronze 
tablet  marked  "690  Grafton" 689.695 


TRUE  MERIDIANS. 


In  1898,  the  U.  S.  G.  Survey,  in  co-operation  with  the  West 
Virginina  Survey,  established  true  meridians  in  or  near  the  county 
seat  of  each  county  in  the  State.  These  lines  were  marked  with 
stone  monuments,  proper]}'-  designated  with  bronze  and  alumi- 
num tablets,  and  the  detailed  results  published  in  Vol.  I.,  Oil  and 
Gas,  pages  51  to  122,  to  which  the  reader  is  referred  for  a  full  de- 
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scription,  since  we  can  publish  here  only  the  tabulated  results, 
giving  the  declination  at  the  date  of  the  determination  and  also 
the  corrected  variation  for  January  1,  1903. 

As  known  to  all  surveyors,  the  variation  of  the  magnetic 
compass  is  now  increasing  uniformly  in  West  Virginia  toward  the 
west  at  the  rate  of  approximately  three  minutes  of  arc  per  an- 
num, so  that  by  adding  three  minutes  for  each  year  from  the 
date  of  any  actual  determination  of  recent  3'ears,  we  shall  get 
for- that  particular  point  approximately  the  variation  for  any  fu- 
ture year  during  most  of  the  present  century.  In  the  early  part 
of  last  century  this  secular  variation  of  the  compass  was  to  the 
east  in  West  Virginia,  but  since  that  time  the  line  of  no  variation 
has  passed  entirely  across  West  Virginia,  and,  as  stated  above,  is 
now  uniformly  to  the  west  in  every  county,  being  greatest  in  Mor- 
gan and  least  in  Wayne,  as  will  be  seen  from  the  accompanying 
table.  To  obtain  the  variation  for  any  other  date  than  January  1, 
1903,  as,  say  May  1,  1903,  instead  of  adding  three  minutees,  we 
would  add  only  one-third  of  tliat  or  one  minute,  or  for  March  1 
one-half  minute,  the  amount  to  he  added  to  the  declination  for 
January  1,  1903,  being  in  direct  proportion  to  the  time  elapsed. 
It  must  also  be  remembered  that  .the  variations  given  in  the  table 
are  only  for  the  station  or  locality  where  the  monuments  are 
placed,  and  that  in  our  large  counties,  the  variation  of  the  east 
boundary  will  be  several  minutes  different  from  that  at  the  west 
boundary,  and  hence,  unless  the  surveyor  has  determined  his 
local  variation  by  the  methods  described  in  Vol.  I.,  he  should 
always  state  on  the  plat,  of  every  survey  made,  the  date  of  the 
same,  and  the  amount  of  the  variation  he  had  set  off,  in  order 
that  future  surveyors  may  be  able  to  pick  up  his  lines  when  some 
of  his  corners  or  boundary  monuments  may  have  been  lost  or 
destroyed. 

The  table  in  question  is  as  follows  : 
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PART  II. 


THE  APPALACHIAN  COAL  FIELD. 


CHAPTER  I. 


GENERAL    DESCRIPTION,    AREA,    STRUCTURE,    CLASSIFICATON, 
ROCK    THICKNESS,    ETC. 


Those  who  seek  gold,  silver,  copper,  tin,  lead  and  other  costly 
metals,  should  waste  no  time  in  West  Virginia.  Traces  she  may 
have  of  all,  but  none  in  commercial  quantity.  Volcanic  distur- 
bances, great  faults,  quartz  veins  and  extensive  metamorphism  of 
sedimentary  rocks  which  always  accompany  the  rare  metals  are 
comparatively  unknown  within  her  borders.  But  while  precious 
stones,  gems,  and  metals,  have  been  denied  the  Little  Mountain 
State,  yet  g3nerous  nature  has  so  richly  dowered  her  with  common 
minerals  and  with  other  common  things  that  her  natural  wealth  is 
unsurpassed  by  any  equal  area  on  the  continent.  These  are 
some  of  her  riches  :  A  genial  chmate,  midway  between  the  ex- 
tremes of  heat  and  cold,  with  an  average  rain  fall  of  forty-five 
inches,  well  distributed  throughout  the  year,  giving  abundant 
moisture  for  crops,  as  well  as  ample  water  supply  for  the  numer- 
ous streams  and  rivers  ;     a  fertile  soil,  yielding  abundant  returns 
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to  agriculture,  grazing,  horticulture,  and  unsurpassed  for  apples, 
peaches,  pears,  cherries,  and  all  of  the  smaller  fruits ;  virgin  for- 
ests of  hoth  hard  and  soft  woods,  more  extensive  than  those  of 
any  other  state  in  the  Union ;  clays,  shales  and  silica  beds,  for 
brick  manufacture  of  every  description,  and  glass  of  every  qual- 
ity ;  limestones  of  purest  composition  and  of  exhaustless  quan- 
tity ;  building  stones  of  every  kind  except  marble,  granite,  and 
otlier  raetamorphic  rocks;  and  natural  t:;as  fields,  far  exceeding 
those  of  her  sister  state,  Pennsylvania;  and  last  but  not  least, 
coal  in  great  variety  and  quantity.  These  are  some  of  the  com- 
mon possessions  of  West  Virginia  which,  within  the  last  few 
years,  have  attracted  to  her  domain  investment  capital  from  many 
portions  of  thu  world. 

It  is  only  within  the  last  two  years  that  the  richness  and 
value  of  her  coal  fields  have  been  realized,  first  bv  capitalists  out- 
side the  State,  and  finally  by  her  own  citizens 

To  the  greatest  cocl  fields  in  the  world,  geologists  have  given 
the  name,  Appalachian,  Beginning  near  the  northern  line  of 
Pennsylvania,  liititude  42°,  longitude  77°,  it  extends  southwest- 
ward  through  West  Virginia,  southeastern  Ohio,  eastern  Ken- 
tucky, and  central  Tennessee,  ending  in  Western  Alabama,  lati- 
tude 33°,  longitude  88°,  nine  hundred  miles  from  its  northeastern 
terminus. 

The  shape  of  this  field  is  that  of  a  rude  canoe,  the  two  prows 
of  which  lie  in  Pennsylvania  and  Alabama  respectivel}',  while  the 
broadest  portion  of  its  body  is  found  in  West  Virginia. 

Three  great  railroads  cross  this  coal  field,  and  a  fourth,  the 
Wabash,  is  building.  The  B.  &  0  crosses  the  northern  portion 
of  th6  State,  the  N.  &  W.  the  southern  portion,  while  the  C.  &  0. 
and  th(^  Wabash  are  intermediate.  These  railroads  all  cut  the 
Appalachian  field  nearly  at  right  angles  to  its  length,  and  the  fol- 
lowmg  distances  from  the  eastern  margin  of  the  coal  field  west- 
ward to  the  Ohio  Iviver,  as  measured  along  each  of  them,  will  give 
some  i(l<  a  <»f  the  coal  area  of  West  \'irginia: 

BalliuKjre  &  (,)hi(j  R.  R.  ,  Piedmont  to  Henwood 162.  1  miles 

Chesapeake  &  Oliio  R.  R.  ,  Hinton  to  Iluiitinj^ton 147.  o     " 

Norfolk  &  WfstcTii  R.  R.  ,  Blueslone  Junction  to  Kenova 194.08  " 

W.  Va.  C.  &  Little  K.inawha  R.  R.  ,  Westernport  to  Parkers- 
burg 245,  00  " 
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These  are  the  distances  between  the  southeastern  margin  of 
the  coal  field  and  the  Ohio  River  boundar}^  of  the  State.  The 
West  Virginia  Central,  Little  Kanawha  and  the  N.  &  W.  lines 
show  greater  widths  than  the  others,  but  this  is  largely  accounted 
for  by  the  more  circuitous  routes  of  these  railroads  in  following 
the  courses  of  streams,  etc.,  so  that  the  actual  distance  across  the 
coal  field  between  the  eastern  edge  of  the  coal  field  and  the  Ohio 
River  at  all  the  points  named  is  practically  the  same,  and  in 
straight  or  air  lines  would  be  considerably  less  than  the  "figures 
given  above  —in  fact  only  about  one  hundred  miles. 

The  length  of  the  AA^est  Virginia  field  is  given  by  the  distance 
table  of  the  Ohio  River  railroad,  Avhich  foots  up  211.7  miles  be- 
tween Moundsville  and  Kenova,  or  about  one  hundred  and  fifty 
miles  air  line  measurement.  Hence  in  a  rough  way  the  Coal 
Measures  area  of  the  State  may  be  said  to  occupy  an  irregular 
rectangle,  one  hundred  miles  wide  by  one  hundred  and  fifty  in. 
length,  and  extending  from  the  Alleghany  Mountain  region  north- 
westward to  the  Ohio  River.  This  would  give  15,000  square 
miles  as  the  approximate  area  of  tiie  West  Virginia  field,  over  and 
under  which  the  Coal  Measure  rocks  extend.  But  not  all  of  this 
15,000  square  miles  is  underlain  by  good  coal  of  commercial 
thickness,  since  the  drill  of  the  petroleum  seeker  finds  manv  re- 
gions in  the  central  portion  of  the  basin  where  there  is  apparently 
very  little  coal  in  the  entire  Coal  Measure  column  of  rocks,  and 
hence  it  is  possible  that  if  proper  allowance  were  made  for  these 
barren  zones,  there  would  remain  not  more  than  10,000  to  12,000 
square  miles  of  productive  coal  territory  within  the  State,  reckoned 
by  the  standard  of  thickness  and  quality  as  exhibited  in  the  areas 
now  operated  by  drift  mines.  This  question  will  be  referred  to 
again  under  the  description  of  the  individual  coal  beds. 

As  to  how  far  eastward  from  the  Alleghany  mountains  the 
Coal  Measures  may  once  have  extended  we  can  only  conjecture, 
but  reasoning  from  such  isolated  patches  as  the  Broad  Top  field  of 
Pennsylvania,  preserved  in  a  deep  wrinkle  of  the  strata  far  east- 
ward of  the  Alleghany  escarpment,  we  can  well  believe  that  if 
the  synchnes  in  Morgan  and  Berkeley  counties,  near  the  North 
Mountain  region,  which  now  hold  some  coal  beds  of  the  Pocono, 
or  Lower  Carboniferous  age,  had  been  two  or  three  thousand  feet 
deeper,  we  would  find,   as  in  the  case  of  Broad  Top,  several  small 
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areas  of  genuine  Coal  Measures  bound  up  in  their  stony  embrace, 
and  the  uoal  in  all  probability,  like  the  Pocono  coal  there  now, 
converted  into  a  good  quality  of  anthracite  by  the  intense  crump 
ling  and  conseijuent  slight  metamorphism  to  which  all  the  strata 
of  that  region  have  been  subjected.  It  is  even  possible,  and  in- 
deed quite  probable,  that  the  Coal  Measures  may  once  have  ex- 
tended entirely  across  the  Shenandoah  Valley  to  the  ancient  shore 
line  of  the  present  Blue  Ridge,  since  the  deep  trough  of  Massa- 
nutton  Mountain,  in  the  center  of  this  valley,  is  reported  still  to 
hold  a  small  area  of  the  Pocono  beds  in  its  summit,  from  which 
erosion  must  have  removed  many  thousand  feet  of  sediments  in 
the  long  aeons  since  the  Carboniferous  beds  were  deposited.. 

The  easily  destructible  nature  of  the  Greenbrier  Limestone, 
and  the  soft  Mauch  Chunk  Red  Shales,  which  immediately  under- 
lie the  Coal  Measures,  would  readily  account  for  the  complete  re- 
moval of  the  latter  over  ;J1  the  steeply  folded  area  between  the 
eastern  ridge  of  the  Alleghanies  and  the  Blue  Ridge  region.  Hence, 
although  the  deeply  buried  Coal  Measures  along  the  western  or 
Ohio  River  border  of  the  State  have  been  preserved  from  erosion, 
they  may  in  many  localities  prove  comparatively  barren  of  good 
coal  beds,  while  the  same  measures  which  have  been  destroyed  by 
the  ceaseless  ages  of  rain,  heat  and  cold  from  all  tbe  southeastern 
region  of  the  State,  probably  once  contained  richer  and  thicker 
coal  beds  than  any  of  the  areas  remaining,  since  the  individual  coal 
beds,  with  rai'e  exceptions,  exliibit  a  tendency  to  thicken  eastward 
analogous  to  that  of  the  series  themselves. 


STRUCTURE. 

The  central  or  deepest  portion  of  the  Appalachian  basin  or 
geo-syncline  enters  U'est  Virginia  from  Greene  county.  Pa.,  at  the 
southwest  corner  of  ttie  latter  state,  and  cn^ssing  Western  Monon- 
galia and  eastern  Wetzel  counties  continues  on  through  the  State 
in  a  general  south we.-t  course  acro.ss  eastern  Tyler,  western  Dod- 
dridge, central  Ritchie,  Wirt  and  Jackson,  cutting  eastern  Mason 
and  western  Putnam,  and  central  Cabell,  to  enter  Kentucky  from 
northern  Wayne,  ten  miles  above  the  mouth  of  the  Big  Sandy 
river.     Where  the  axis  of  this  great  basin  enters  the  State,  and  on 
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to  the  southwest  as  far  as  F  odd  ridge  county  at  least,  the  Pittsburg 
coal  IS  buried  to  a  depth  of  1300  to  1500  feet  under  the  highest 
summits,  or  say  100  to  150  feet  above  tide,  but  from  Doddridge 
county  on  southwestward,  the  basin  begins  to  rise,  and  at  the 
Kentucky  line  the  Pittsburg  coai  overlooks  the  Big  Sandy  waters 
from  an  elevation  of  800  feet  above  tide  in  the  deepest  portion  of 
the  trough. 

From  this  central  line  of  the  general  basin  the  strata  rise  to 
the  northwest  at  the  rate  of  30  to  75  feet  to  the  mile,  interrupted 
occasionally  by  low  anticlinal  folds,  until  the  last  of  the  Coal 
Measure  rocks  pass  into  the  air  from  southeastern  Ohio.  To  the 
southeast  from  the  same  center,  the  general  basin  is  traversed  by 
a  series  of  folds  which  gei  steeper  and  higher,  (though  not  deeper) 
until  we  come  to  the  eastern  boundary  of  the  West  Virginia  coal 
fields  at  the  most  eastern  ridge  of  the  Alleghany  mountains. 

The  most  prominent  of  these  anticlinals  are  shown  upon  the 
West  Virginia  Survey  map,  where  it  will  be  seen  that  they  are 
rudely  parallel  to  the  Alleghany  mountains,  and  have  a  bearing 
of  30°-40°  S.  W.  or  N.  E.  as  the  case  may  be.  One  notable  ex- 
ception to  this  rule  is  that  of  the  Volcano  anticlinal,  which  runs 
from  the  Ohio  River  in  Pleasants  county,  S.  only  11°  W.  through 
Wood,  Wirt  and  Ritchie  counties  into  Roane.  All  of  these  arches, 
however,  great  or  small,  flatten  out  and  disappear  to  the  south- 
west, or  are  replaced  by  others,  which  may  start  up  from  what 
was  a  previous  trough  or  syncline,  so  that  there  is  not  much  regu- 
larity in  the  folds. 

To  the  southwest  beyond  the  Great  Kanawha  river,  there 
appears  to  be  only  one  prominent  anticlinal:  viz,  the  one  which 
enters  Kentucky  near  Warfield.  This  comparative  absence  of 
prominent  flexures  from  the  coal  area  of  southern  West  Virginia 
has  been  ascribed  by  Profs.  Fontaine  and  Stevenson  to  the  great 
system  of  faults  along  the  southeastern  margin  of  the  coal  field 
in  the  edge  of  Virginia,  which  relieved  the  tension  on  the  rocks 
over  the  southwestern  portion  of  the  Appalachian  field,  and  thus 
prevented  their  folding  as  in  Pennsylvania  and  northern  W^est 
Virginia,  being  aided  in  this  resistance  to  flexure  by  the  greatly 
thickened  and  massive  members  of  the  Pottsville  series  of  the  re- 
gion in  question. 
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CLASSIFICATION. 


The  Pennsylvania  and  Virginia  geologists,  under  the  lead  of 
the  illustrious  Rogers  brothers,  long  ago  discovered  that  the  Car- 
boniferous system  of  the  Appalachian  field  could  be  subdivided  into 
eight  series,  separated  from  each  other  by  very  distinct  and  nat- 
ural features.  This  generalization  was  founded  upon  a  verj'  care- 
ful study  of  the  rocks  over  a  wide  area,  and  the  subsequent  work 
of  other  geologists  has  fully  established  its  general  truthfulness,  as 
well  as  its  great  Urfefulness  in  stratigraphic  and  economic 
geology. 

The  more  detailed  studies  of  recent  years,  rendered  possible 
by  the  vast  mining  industry,  have  only  modified  the  Rogers 
classification, and  hence  it  has  become  so  thoroughly  engrafted  into 
geologic  nomenclature,  and  so  familiar  to  practical  coal  operators, 
that  it  would  be  very  unwise  to  make  any  radical  changes.  It  is 
true  that  in  minor  details  the  original  nomenclature  for  some  of 
these  seiies  was  imperfect,  but  those  slight  defects  do  not  mate- 
rially affect  the  grand  truths  expressed  in  the  general  frame  w^oik 
of  the  classification,  and  hence  it  has  been  deemed  best  to  modify 
and  supplement  this  time-honored  work  of  the  nestors  in  geologv, 
rather  than  to  supplant  and  throw  it  away  entirely,  as  some  of  our 
iconoclastic  geologists  have  suggested  in  recent  years. 

The  classification  adopted  in  this  report  is  substantially  the 
same  as  that  proposed  by  the  writer  in  Bulletin  65  of  the  U.  S. 
G.  Survey,  page  19.  In  this,  the  attempt  is  made  to  preserve 
whatever  of  the  Rogers  nomenclature  has  been  found  useful  and 
helpful  to  geologists,  while  at  the  same  time  such  new  features 
are  introduced  as  seem  necessary  from  oui  wider  and  more  inti- 
mate knowledge  of  these  rocks. 

The  entire  Carboniferous  system  of  the  northern.Appalachian 
gion  splits  up  naturally  into  three  great  divisions  founded  upon 
conditions  of  deposition,  and  these  in  turn  subaivide  into  eight 
series,  as  shown  in  the  following  scheme: 


a 

o 

i/i 

J2 

JJ 

3 

w 

15    ^ 

o 

§  g2 

03 

1 1 

< 

1^    H    D 

g 

13 
o 

. 

o 

O 

a 

t-5 

M 

d 

^ 

t*-i 

^-; 

"rt 

"rt 

w 

W 

1 

;h 

;h 

ID 

(U 

1 

1 

> 

X 

6 

D 

i-r 

1— I 

d 

o 

^ 

!2; 

n 

^" 

"^ 

oJ 

M 

Pi 

CO 

d 

'3 

a 
o 

> 

CO 

CI 

1 

g 

d 

;^  . 

a 

Ti 

a 
o 

I— ( 

t— 1 

"> 

3 

■^ 

c3 
a 

g     - 

■  ^ 

X 
6 

1 

"ca 

a 
'3 

lira 

a 

% 

CO 

a 

>  a 

Q 

-a 

a 
o 

(UCO 

i 

^1 

a 

^ 

s 

a 

6 

eij  a 
<JM  - 

(J 

1 

a 

mbral 
brier. 

S  0 

o5 

D 

D      a 

a  *^ 

^ 
^ 

2i 
O 

g 

..    1      . 

osits, 
rsions. 

ne  de- 
pper 
3t  coal 
e  and 
thick- 
'ocono. 

O 

M 

1/2 

M 
> 

Upper 

a,  or    Bi 

Water 

Deposit 

Middle 

ore  Dep 

with 

ne  Incn 

o 

tly  mari 
sits  in  u 
;    earliej 
!,  impui 
regnlar 
in  the  F 

Q 

tn 

^     '^ 

S  gSJ-c-S  S 

£J 

CO      ca        i 

g     ^  j3  o  a 

Ph 

1                        ^ 

1                                  1 

a  ga 

o  5  o 

-£  S  « 
S  5  >, 

O      CO 

88  THE    APPALACHIAN    COAL    FIELD. 

In  this  table,  the  terms  "Upper"  and  "Lower''  Productive 
Coal  Measures,  have  been  discarded  as  misleading,  since  at  the 
time  they  were  given  by  the  Rogers  brothers  to  the  Monongahela 
and  Allegheny  series,  it  was  not  known  that  tha  Pottsville  also 
h?ld  prjductive  coals  (New  River)  in  the  southern  portion  of  the 
Appalachian  field.  The  terminology  has  also  been  shortened  by 
dropping  the  term  creek,  river,  etc.,  as  suggested  by  Dr.  William 
B.  Clark,  of  the  Marvknd  Survey.  With  the  changes  thus  indi- 
cated it  is  believed  that  no  further  simplification  of  Carboiiiferous 
nomenclature  is  desirable.  The  term  "series"  is  used  instead  of 
"formation"  for  the  larger  subdivisions,  since  there  is  yet  too 
much  variance  by  different  writers  in  the  use  of  that  term,  some 
of  the  U.  S.  Survey  geologists  making  it  represent  a  succession  of 
entirely  unlike  beds,  lithologically  considered,  while  others  restrict 
it  to  a  singla  stratum  of  the  same  physical  appearance  throughout. 
Of  course  if  the  latter  usage  should  prevail,  it  could  not  appro- 
priately be  used  to  represent  such  diverse  beds  of  sandstone,  shale, 
coal,  limestone,  etc.,  as  those  included  under  the  terms  Dunkard, 
Monongahela,  Allegheny,  etc.,  and  for  this  reason  the  name, 
SERIES,  has  been  retained  as  more  appropriately  describing  the 
heterogeneous  cha'"acter  of  the  rocks  constituting  the  beds  in 
question. 

As  will  be  seen  from  the  foregoing  diagram,  the  line  separating 
the  Middle  and  Upper  carboniferous  divisions  passes  directly  through 
the  center  of  the  Conemaugh  series.  This  is  due  to  the  fact  that 
marine  conditions  ceased  never  to  return  in  the  Appalachian  field, 
at  least,  with  the  deposition  of  the  Ames,  or  gr?en  crinoidal  lime- 
ptone  and  its  associated  beds,  midway  in  the  Conemaugh,  thus  separ- 
ating it  into  two  diviyions,  of  almost  equal  thickness,  the  lower  one 
abounding  in  marine  life,  while  the  upper  has  nothing  but  brack- 
ish and  fresh  water  forms.  The  faunal  change  at  this  horizon  is 
sufiiciently  great  to  warrant  the  separation  of  these  beds  into  two 
series,  but  owing  to  the  fact  that  the  marine  type  of  the  Ames 
limestone  is  not  peisistent  over  the  entire  Appalachian  field,  and 
that  the  lithological  characteristics  are  very  similar  for  some  dis' 
tancc,  both  above  an*l  below  the  horizon  in  question,  it  is  deemed 
best  to  maintain  the  integrity  of  the  Conemaugh  formation  as 
modified  by  the  Pennsylvania,  Maryland  and  West  Virginia 
geologists. 
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THICKNESS  OF  THE  CARBONIFEROCS  SYSTEM. 

The  entire  thickness  of  the  rocks  in  the  Carboniferous 
system  varies  much  in  different  portions  of  the  State.  In  a  gen- 
eral way  the  several  series  composing  the  system  thicken  eastward 
gradually  in  the  northern  portion,  but  very  rapidly  in  the  south' 
western  region.  This  gives  a  rapid  thickening  southwestward 
along  the  western  flanks  of  the  Alleghany  mountain  range,  as 
will  be  shown  more  fully  in  a  future  chapter  in  connection  with  a 
detailed  discussion  of  the  series. 

There  are  ■  given  here  the  results  of  borings  which  have 
been  drilled  to  the  base  of  the  system,  and  they  are  located  in 
several  groups,  passing  from  the  Ohio  river  eastward  across  the 
State.  In  these  sections,  no  attempt  is  made  lo  classify  the  for- 
mations definitely,  the  main  object  being  to  exhibit  the  general 
composition  of  the  whole  system,  and  its  thickness  at  the  several 
localities  as  determined  by  the  oil  well  drillers. 

In  order  to  bring  these  measurements  to  the  same  standard 
of  comparison,  there  is  added  to  the  top  of  each,  in  every  case, 
1100  feet  for  the  thickness  of  the  Dunkard  series,  which  caps  the 
Carboniferous  system  in  the  state.  This  is  the  greatest  thickness  yet 
found^for  the  Dunkard  in  any  of  the  deep  oil  well  borings,  though 
some  isolated  peaks  in  the  great  trough  of  the  Appalachian  basin, 
along  the  Wetzel-Marion-Monongalia  line,  may  hold  a  few  feet 
more,  but  not  over  100  feet  in  any  case,  and  possibly  not  so 
much. 

The  first  line  of  sections  will  begin  on  the  Ohio  river  at 
Mounds\alle  and  pass  eastward  across  the  Carboniferous  system. 

Here  we  are  aided  by  the  carefully  kept  record  of  the  Gallagher 
well  No.  1,  which  begins  above  the  Pittsburg  coal,  and  was  drilled 
through  the  "Big  Injun"  Oil  Sand. 

Combining  this  record  with  the  surface  measurements,  and 
adding  the  Dunkard  beds,  we  get  the  following: 

Feet 

Dunkard. iioo 

Monongahela 275 

Conemaugh  500 

Allegheny 280 

Pottsville 150 

Total       2305 
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Still  farther  to  the  southwest,  in  Meade  district.  Marshall 
county,  the  well  Xo.  1  on  A.  S.  Leach,  bored  by  the  South  Penn 
Oil  Company,  gives  the  following: 

Eeet 

Dunkard iioo 

Monongahela 294 

Conemaugh  &  Allegheuy 769 

Pottsville 157 

Total     2320 

Farther  east,  in  Church  district,  Wetrel  county,  the  record  of 
well  No.  1,  on  the  Winona  Shough  farm,  gives  the  following: 

Feet 

Dunkard iioo 

Monongahela 353 

Conemaugh,  Allegheny  &  Pottsville 998 

Total       2451 

Still  east  of  this,  in  Battelle  district,  Monongalia  county,  the 
South  Penn  Oil  Company's  well  Xo.  1.  on  Samuel  Eakin,  gives 
the  following;: 


Feet 

Dunkard iioo 

Monongahela 377 

Conemaugh,  Allegheny  &  Pottsville 9S9 

Total       2466 

The  same  Companyjs'  well  at  Brown's  Mill,  on  Dunkard 
Creek,  and  farther  east  near  the  Pennsylvania-West  Virginia  lino, 
gives  the  following: 

Feet 

Dunkard iioo 

Monongahela 350 

Conemaugh  560 

Allegheny 280 

Pottsville' 180 

Total       2470 

Tbe  thickness  at  Morgantown,  ton  mile?  farther  oast,  as  re- 
vealed by  a  boring,  is  as  follows: 
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Feet 

Dunkard  iicx) 

Monongahela ». 370 

Conemaugh 585 

Allegheny  &  Pottsville 460 

Total       2515 

A  boring  made  at  Newburg,  Preston  county,  13  miles  south- 
east of  Morgantown,  by  Hon.  J.  M.  Guffey,  reveals  the  following 
measurements: 


Feet 

Dunkard iioo 

ilonongahela 370 

Conem  augh 645 

Allegheny 285 

Pottsville... 275 

Total       2675 


The  Potomac  basin,  near  Piedmont,  offers  the  farthest  point 
eastward  where  it  is  possible  to  measure  all  of  these  formations  ex- 
cept the  Dunkard,  and  estimating  it  the  same  as  in  the  others,  we 
get  the  following : 

Feet 

Dunkard iioo 

Monongahela 360 

Conemaugh     600 

Allegheny '■    308 

Pottsville - 473 

Total       2841 

These  several  measurements  reveal  a  gradual  'and  somewhat 
regular  increase  in  the  total  thickness  of  the  Upper  and  Middle 
Carboniferous  system  from  west  to  east  across  the  northern  Jine 
of  the  State  of  536  feet  between  the  Ohio  river  at  Moundsville, 
and  the  Potomac  river  at  Piedmont. 

In  estimating  the  thickness  of  the  Monongahela  in  the  Pied- 
mont section,  the  measurement  is  that  found  at  Frostburg,  Md., 
twenty  miles  distant,  and  the  top  of  the  Monongahela  is  there 
placed,  not  at  the  Koontz  coal  as  suggested  by  Dr.  W.  B.  Clark, 
State   Geologist  of    Maryland,    but  at  the  top    of  the   coal    one 
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hundred  and  twenty  feet  higher  in  the  measures,  the  Koontz  coal 
being  regarded  by  the  writer  as  representing  the  Uniontown  coal 
instead  of  the  Waynesburg. 

In  the  borings  at  IMorgantown  and  Nevvburg  only  the  base  of 
the  Monongahela  is  found  in  the  summits  of  tlie  hills,  and  the 
thickness  given  for  it  in  both  cases  is  the  one  found  nearest  on  the 
west. 

At  the  mouth  of  Ben's  Run,  on  the  Ohio  river,  in  Pleasants 
county,  forty-five  miles  southwest  from  Moundsville,  we  get  a 
measurement  of  the  Coal  Measure  rocks  through  the  record  of  the 
James  Wells  boring  No.  1,  by  adding  the  usual  thickness  of  the 
of  the  absent  series: 


Feet 

Dunkard iioo 

Monongahela 275 

Conemaugh,  Allegheny  &  Pottsville 1066 

Total       2441 

Near  Central  in  Doddridge  county,  twenty-five  miles  south- 
east from  Ben's  Run,  we  get  another  measurement  from  the  rec- 
ords of  the  Hudson  well  No.  1,  as  follows  : 

Feet 

Dunkard i  loo 

Monongahela 300 

Conemaugh,  Allegheny  &  Pottsville 1135 

Total       2535 

On  east  of  this,  in  Lewis  county,  the  South  Penn  Oil  Compa- 
ny's well  No.  1,  on  the  Emma  Jones  land.  Freeman's  Creek  dis- 
trict, gives  the  following: 

Feet 

Dunkard 1100 

Monongahela 325 

Conemaugh,  Allegheny  &  Pottsville 1169 

Total       2594 

Near  Phillippi,  Barbour  county,  we  get  another  measure- 
ment, carefully  made  by  the  Elk  Creek  Oil  and  Gas  Com])any  at 
its  No.  1  well  on  the  Hall  farm,  which  is  as  follows: 
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Feet 

Dunkard iioo 

Mononcrahela 350 

Conemaugh 720 

Allegheny 285 

Pottsville 256 

Total       271 1 

On  east  of  this  thirty  miles,  at  the  head  of  the  Potomac 
basin  near  Thomas,  on  the  Black  Water,  Tucker  county,  we  find 
the  following  thickness  for  these  beds: 

Feet 

Dunkard iioo 

Monongahela 37o 

Conemaugh  600 

Allegheny 315 

Pottsville 734 

Total        31 19 

Along  this  line,  which  is  about  forty  miles  southwest  of  the 
former,  we  find  the  same  progressive  thickening  eastward,  but 
attaining  a  greater  total  by  278  feet,  between  the  Ohio  river  and 
the  eastern  margin  of  the  Coal  field. 

Passing  southwest  along  the  Ohio  river  seventy  odd  miles, 
from  Ben's  Run  to  Ravens  wood,  for  another  line  of  measure- 
ments southeastward  across  the  system,  we  get  the  following  on 
the  Ohio  river  from  the  record  of  a  well  drilled  one-half  mile  be- 
low Ravenswood,  Jackson  county: 

Feet 

Dunkard iioo 

Monongahela ,.     300 

Conemaugh,  Allegheny  and  Pottsville  1086 

Total         2486 

At  Spencer,  Roane  county,  twenty -five  miles  southeastward 
from  Ravenswood,  the  meaisurement  of  the  Asylum  well  No.  1 
gives  the  following: 

Feet 

Dunkard iioo 

Monongahela 300 

Conemaugh,  Allegheny  and  Pottsville  1468 

Total         2868 


94  THE    APPALACHIAN    COAL    FIELD. 

About  forty  miles  east  by  south  of  this,  the  Haymond  well, 
two  miles  below  Sutton,    in  Braxton  county,  gives  the  following 
measurement,  estimating  the  Dunkard  and  Monongaliela  at  the 
same  thickness  as  in  the  last : 

eet 
Dunkard loo 

Monongahela 300 

Conemaugh,  Allegheny  and  Pottsville  1800 

Total        3200 

Thirty  miles  southwostward  from  Sutton,  we  get  another 
measurement  at  Camden-on-Gauley,  through  the  record  of  a  bor- 
ing made  there  by  the  Hon.  J.  N.  Camden.  Estimating  the  Dun- 
kard, Monongahela  and  Conemaugh  at  the  same  thickness  as  in 
the  last,  we  get  the  folio  ving: 

Feet 

Dunkard iioo 

Monongahela 300 

Conemaugh  750 

Allegheny-Kanawha 650 

Pottsville 900 

Total        3700 


This  line  of  measurements  brings  out  clearly,  not  only  the 
thickening  toward  the  southeastern  rim  of  the  Coal  Measures, 
but  also  the  progressive  thickening  southivestward,  slowly  along 
the  Ohio  river,- -from  2305  feet  at  Moundsvill*  to  2486  feet  at 
Ravenswood,  and  rapidly  along  the  southeastern  side  of  the  Appa- 
lachian coal  field, — from  2841  feet  at  Piedmont  to  3700  feet  at 
Camden  on-Gauley, 

Going  fi'fty  miles  farther  down  the  Ohio  river  from  Ravens- 
wood,  opposite  Gallipolis,  seven  miles  below  the  mouth  of  the 
Great  Kanawha,  we  get  the  following  measurements  from  the 
record  of  the  C.  T.  Beale  well  No.  1,  in  Mason  county: 


Feet 

Dunkard iioo 

Monongahela 300 

Conemaugh,  Allegheny  and  Pottsville 1130 

Total         3530 
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Following  up  the  Great  Kanawha  river  from  this  southeast- 
ward to  the  margin  of  the  coal  field  along  New  River,  we  get  a  se- 
ries of  interesting  measurements.  Twenty  five  miles  southeast 
from  the  mouth  of  the  Great  Kanawha,  and  one  mile  below  Win- 
field,  Putnam  county,  the  well  No.  1  of  the  Hurricane  Oil  Com- 
pany gives  the  following,  by  combining  its  record  with  the  usual 
e3timates  of  the  Dunkard  formation  : 

Feet 

Dunkard  iioo 

Monongahela 300 

Conemaugh,  Allegheny  &  Pottsville 1500 

Total         2900 

Twenty  miles  farther  southeast,  at  Charleston,  Kanawha 
county,  we  get  another  measuremert  by  combining  the  surface 
exposures  with  the  record  of  Edwards  well  No.  3,  bored  on  the 
banks  of  Elk  river,  as  follows  : 

Feet 

Dunkard i  loo 

Monongahela 300 

Conemaugh  800 

Allegheny—Kanawha 574 

Pottsville  58c 

Total         3354 

About  twenty-five  miles  southeast  from  Charleston,  we  get 
another  correct  measurement  of  everything  below  the  Black  Flint 
from  the  carefully  kept  record  of  a  well  bored  by  the  Powellton 
Coal  Company  at  its  mines  on  Armstrong  Creek,  combined  with 
accurate  spirit  levels  from  the  mouth  of  the  well  up  to  the  Kana- 
wha Black  Flint.  These,  added  to  the  other  formations  as  given 
at  Charleston,  make  the  following  results  at  Powellton: 

Feet 

Dunkard , iioo 

Monongahel  a 300 

Conemaugh 800 

Allegheny—Kanawha 1050 

Pottsville 821 

Total        4071 

About  twenly  miles  farther  to  the  southeast,  and  in  the  vi- 
cinity of  Fire  Creek,  Fayette  county,  we  get  a  complete  exposure 


96  THE    ArPALACIIIAX    COAL    FIELD, 

of  the  Pottsville  series  along  the  gorge  of  New  river,  and  combin- 
ing its  thickness  tnere  with  that  of  the  other  formations  as  given 
above  for  Powellton,  the  following  total  is  obtained  : 

Feet 

Dunkard iioo 

Mouongahela 300 

Conemaugh  800 

Allegheny— Kanawha 1050 

Pottsville 1400 

Total        4650 

A  result  greater  by  4650 — 2530=2120  feet  than  that  found  on 
the  Ohio  river  only  ninety  miles  distant. 

One  more  series  of  measurements  along  the  Kentucky  or 
southwest  border  of  the  state  will  complete  the  number. 

At  Central  City,  forty- five  miles  below  the  mouth  of  the 
Great  Kanawha,  and  six  miles  above  the  mouth  of  the  Big  Sandy 
River,  in  Cabell  county,  the  record  of  a  deep  boring  gives  the  fol- 
lowing thickness,  by  combining  it  with  the  usual  measurements 
above  the  surface: 

Eeet 

Dunkard iioo 

Monongahela 300 

Conemaugh 660 

Allegheny  and  Pottsville ~     605 

Total         2665 

About  twenty-five  miles  up  the  Big  Sandy  River,  and  five 
miles  below  the  mouth  of  Tug  Fork,  the  Rigdon  well  No.  2  gives 
the  following  results : 

Feet 

Dunkard iioo 

Monongahela 300 

Conemaugh  700 

Allegheny—Kanawha  and  Pottsville 925 

Total         3025 

At  the  northern  line  of  Mingo  county,  and  opposite  Warfield 
Kentucky,  thirty-five  miles  southeast  of  the  last  locality,  we  get 
another  measurement  for  the  lower  portion  of  the  column  through 
the  carefully  kept  record  of  a  gas  well  drilled  by  Guffey  &  Queen, 
the  upper  portion  being  based  on  the  Charleston  measure- 
ments as  follows: 
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Feet 

Dunkard iioo 

Monongahela 300 

Conemaugh  800 

Allegheny— Kanawha 700 

Pottsville 618 

Total        3518 

Tea  miles  east  from  this,  near  Dingess  Tunnel,  on  the  head- 
waters of  Twelve  Pole  Creek,  Mingo  county,  a  well  was  once  drilled 
for  gas,  which  gives  another  measurement  of  the  system  as 
follows : 

Feet 

Dunkard iioo 

Monongahela 300 

Conemaugh 800 

Allegheny— Kanawha 825 

Pottsville 1021 

Total        4046 

This  exhibits  a  very  rapid  rate  of  thickening,  especially  in 
the  Pottsville  beds,  which  have  had  400  feet  added  in  only  ten  to 
twelve  miles. 

About  forty-five  miles  southeast  from  Dingess  is  Welch,  in 
McDowell  county,  and  there  we  get  nearly  all  the  Pottsville  ex- 
posed in  the  hills,  and  revealed  by  borings  b^low  the  valleys  of 
Elkhorn  and  Tug  river.  Combining  the  surface  exposures  with 
the  record  of  a  boring  on  Brown's  creek,  cne-htilf  mile  above  its 
mouth,  at  the  Miner's  Hospital,  and  estimating  the  Allegheny- 
Kanawha  series  at  only  its  maximum,  1050  feet,  (measured  on 
the  Great  Kanawha),  we  get  the  following  for  the  region  of 
Welch : 

Feet 

Dunkard iioo 

Monongahela 300 

Conemaugh  800 

Allegheny—Kanawha 1050 

Pottsville.., 1655 

Total        4905 

In  this  measurement,  300  feet  has  been  added  for  the  portion 
of  the  Pottsville  estimated  to  have  been  removed  b}^  erosion 
from  the  tops  of  the  hills  at  Welch,  while  of  course  all  the  other 
formations  above  the  Pottsville  have  been  so  removed,  hince  the}^ 
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come  in  successivch^  to  the  north  and  west.  It  is  possible  that 
the  Allegheny-Kanawha  formation  is  really  thicker  than  the  1050 
feet  given,  since  no  accessible  boring  records  are  at  hand  in  the 
region  cf  Glen  Alum  and  other  mining  towns,  where  the  top  of 
the  forniation  first  appears  in  the  hills  along  the  river,  thirty 
miles  northwest  fiom  Welch.  The  indications  are  tliat  it  cannot 
be  less  than  the  1050  assumed,  and  it  may  be  100  to  200  feet 
more. 

We  can  now  compare  the  measurements  shown  at  the  north- 
eastern or  Pennsylvania  border  of  the  state  with  those  along  its 
southeastern  or  Kentucky  boundarj',  and  also  the  intermediate 
stations  of  the  Ohio  river  on  the  west,  and  the  eastern  margin 
of  the  Appalachian  coal  field  on  the  east,  as  follows : 

Feet  Feet 

Moundsville 2305  Piedmont  2841 

Ben's    Run 2441  Thomas  3099 

Ravenswood 2486  Camden-on-Gauley 3700 

Gallipolis 2530  Fire  Creek 4650 

Huntington  2665  Welch 4905 

In  other  words  while  the  same  formations  have  thickened 
only  2665' —2305 '=360  feet  in  the  200  miles  along  the  Ohio 
river,  between  IMoundsville  and  Huntington,  yet  they  have  thick- 
ened 4905  '  —2841  '  =2064  feet  in  the  200  miles  between  Pied- 
mont and  Welch,  along  the  eastern  border  of  the  coal  field.  Hence 
these  beds,  regarded  as  a  solid,  present  the  form  of  an  irregular 
wedge,  its  breadth  twice  its  length,  and  its  northeastern  side 
being  thinner  than  its  southwestern,  or  in  other  words,  the  wedge 
thins  away  in  two  directions,  northwestward  and  northeastward, 
the  amount  of  such  thinning  being  shown  in  the  table  above 
given. 

Of  course  the  Dunkard,  Monongahela,  and  nioi^t  of  the  Cone- 
maugh  formations  are  absent  from  the  southeaf^tern  edge  of  the 
Appalachian  field  in  all  except  the  Piedmont  and  Thomas  sections, 
since  owing  to  the  soft  and  easily  dieintegrating  nature  of  their 
beds,  they  have  been  eroded,  except  where  preserved  in  the  shel- 
tering embrace  of  a  deep  fold  like  that  of  the  George's  Creek  basin 
from  Piedmont  to  Frost  burg. 

The  presence  of  these  highest  formations  in  that  far  eastern 
portion  of  the  Appalachian  field,  however,  leads  to  the  conclusion 
that  they  were  once  co-extensive  with  the  Pottsville  beds,  hence 
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their  average  thickness  at  the  west  has  been  added  to  that  found 
found  for  the  Pottsville  and  A.]legheny-Kanawha  beds  along  all 
the  eastern  margin  of  the  West  Virginia  coal  field,  although  as  a 
matter  of  theory,  such  thickness  should  have  been  increased  east- 
ward in  proportion  to  that  observed  for  these  latter  formations. 
Should  this  be  done,  the  result  would  show  a  much  greater 
thickening  southeastward  than  that  indicated  in  the  measures 
above  tabulated. 


CHAPTER  II. 


THE  DUNKARD  SERIES,  NO.  XVI,   PERMIAN, 
OR  PERMOCARBONIFEROUS. 


Under  the  name,  Dunkard  series,  the  writer  has  included  all 
of  the  beds  above  the  Waynesburg  coal  of  the  Monongahela  series. 
The  dividing  line  is  drawn  where  Permian  i>]ants  have  first  been 
observed  in  the  fossil  flora.  Hence,  although  there  is  no  observa- 
ble unconformity  between  the  top  of  the  Monongahela  series  and 
the  base  of  the  Dunkard  as  now  defined,  yet  the  existence  of  a 
thick,  coarse,  conglomeratic  sandstone  of  wide  distribution,  just 
above  the  Waynesburg  coal  horizon,  denotes  a  very  great  change 
in  physical  conditions.  It  is  also  quite  probable  that  considerable 
erosion  took  place  in  some  portions  of  the  Appalachian  field  dur- 
ing the  deposition  of  this  basal  conglomerate  of  the  Dunkard  se- 
ries, and  hence,  although  there  is  no  appreciable  unconformity  in 
the  dip  of  the  buds,  there  can  be  no  doubt  that  the  currents  wliich 
brought  in  the  great  deposit  of  coarse  sand  and  gravel  just  after 
the  epoch  of  the  Waynesburg  coal,  alj^o  transported  the  elements  of 
a  new  flora,  several  species  of  which  are  found  only  in  the  Per- 
mian beds  of  Europe  while  others  nre  even  near  relatives  of  Tri- 
assic  tyf»ps. 

Fron,  all  of  thcs*^  considerations  it  is  quite  ])ossibl(^  that  the 
colunm  of  rocks  included  in  the  Dunkard  series  shoukl  really  be 
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split  up  into  two  or  three  divisions  each  of  which  would  then  be 
comparable  in  time  to  any  of  the  other  series.  The  age  of 
these  beds  will  be  further  considered  at  the  close  of    this  chapter. 

Erosion  has  completely  removed  these  rocks  from  several 
thousands  of  square  miles  in  the  State  where  they  once  doubtless 
existed,  and  also  has  very  probably  reduced  their  total  thickness 
by  many  thousands  of  feet,  if  we  can  infer  that  the  beds  removed 
above  even  the  highest  rocks  yet  preserved,  were  of  the  same  soft 
and  easily  destructible  type  as  the  most  of  those  that  remain. 

The  maximum  thickness  of  the  series  preserved  is  somewhere 
between  1,100  and  1,200  feet.  One  of  the  oil  wells  on  the 
Rush  farm,  north  of  Pine  Grove,  Wetzel  county,  located  on  the 
summit  o?  a  high  knob  near  the  center  of  the  great  Appalachian 
trough,  found  1,100  feet  of  these  Dunkard  beds,  and  it  is  fairly 
certain  that  no  other  areas  can  exceed  this  thickness  by  more 
than  100  to  200  feet. 

As  exhibited  in  West  Virginia,  the  rocks  of  this  series  con- 
sist of  a  succession  of  brown  and  gray  sandstones,  interstratified 
with  much  red  shale,  many  beds  of  limestone,  and  several  thin, 
impure,  and  unimportant  coal  beds,  the  entire  series  being  slight- 
ly gypsiferous  throughout,  though  no  accumulations  of  gypsum 
have  taken  place  owing  probably  to  the  absence  of  any  consider- 
able thickness  of  limestone  beds. 

In  Ohio  and  northern  Marshall  counties,  like  Greene  and 
Washington  of  Pennsylvania,  this  series  holds  less  red  shale  and 
a  greater  proportion  of  limestone  and  gray  limy  shales  than 
farther  to  the  southwest.  The  coal  beds  are  also  more  numer- 
ous, and  the  sandstones  less  massive,  the  whole  resulting  in  a 
gently  rolling  topography,  finely  adapted  to  grazing  and  agricul- 
ture, except  along  the  immediate  gorges  of  the  streams. 

As  we  pass  south-westward,  however,  the  coal  beds  all  disap- 
pear except  one  (the  Washington)  before  we  reach  the  Little  Kan- 
awha river,  and  the  Limestones  with  one  or  two  exceptions  thin 
away  into  great  masses  of  marly  red  shales  holding  only  nuggets 
of  lime,  while  the  sandstones  thicken  up,  and,  capping  the  ridges 
in  long  lines  of  cliSs,  often  make  a  sugged  topography  better  fitted 
for  grazing  and  fruit  culture  than  for  agriculture.  When  the 

massive  sandstones  disappear  from  the  ridges  or  uplands,  however, 
there  frequently  occur  limited  areas  of  beautiful,    rolling  lands 
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which  yield  abundant  crops,  the  red  marly  shales  beino;  quite  fer- 
tile from  the  disseminated  limestone  nuggets. 

The  soils  formed  by  the  disintegration  of  the  Dunkard  beds 
have  the  reputation  of  producing  a  fine  quality  of  wool  in  which 
the  fiber  is  peculiarly  firm  and  strong,  so  that  its  area  is  often 
known  as  the  "sheep  belt"  of  West  Virginia,  since  probably  90 
per  cent  of  the  sheep  raised  in  the  state  are  grown  upon  the  out- 
crops of  the  Dunkard  series.  These  rocks  occupy  a  belt  about 
40-60  miles  in  width  bordering  the  Ohio  river,  and  extending  east 
from  the  same  over  portions  or  all  of  the  following  named  coun- 
ties: Ohio,  Marshall,  Wetzel,  Tyler,  Monongalia  and  Marion 
(west  of  the  Monongahola  river),  western  Harrison  and  Lewis, 
Doddridge,  Pleasants,  Wood,  Wirt,  Ritchie,  Calhoun,  Gilmer, 
Roane,  Jackson,  and  the  uplands  of  Mason  and  southern  Putnam, 
but  tailing  out  into  a  narrow  belt,  which  soon  overshoots  even 
the  highest  hills  of  Wayne,  a  short  distance  east  from  the  Big 
Sandy  river  at  the  Kentucky  boundary. 

This  series  was  named  by  the  writer  from  its  fine  develop- 
ment and  exposure  along  Dunkard  creek,  a  large  stream  which 
rises  in  western  Monongalia,  and  adjoining  regions  of  Greene 
county,  Pennsylvania,  and  flowing  eastward,  sometimes  in  West 
Virginia,  and  again  in  Pennsylvania,  empties  into  the  Mondnga- 
hela  five  miles  north  from  the  West  Virginia-Pennsylvania  line. 

The  following  sections  of  the  rocks  exposed  along  that  stream 
from  the  head  of  its  Pennsylvania  fork  in  Gilmore  township, 
Greene  county,  Pa.,  to  Mount  Morris,  is  taken  from  Bulletin  65, 
U.  S.  Geological  Survey,  page  22 : 

DUNKARD  CREEK  SECTION. 

Ft     In.  Ft.      In. 

Concealed  from  top  of  Shough's  knob 165           ] 

Sandstone,  masstve,  Gilmore 40 

Shales,  with  limestone  at  base  15 

Sandstone  and  shales  and  concealed  100 

Shale,  red 2            [■    480 

Shales,  gray 20 

Shale,  marly  2 

Sandstone  and  shale    35 

Red  shale  3 

Handstone  and  Shale 50 

Red  Shale 3 

Shales  and  sand.stone,  Nineveh    25 

Sjiales    20 

Coal,  Nineveh i       C 

Shales 28 

Limestone  (No.  X),  Nineveh 7 

Shales,  sandstone  and  concealed 100 
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Sandstone,  massive,  Fish  Creek  20 

Shales  with  fossil  plants 10 

C  coal  o^    5^'' ") 

Coal,  Dunkard <  slate o     i     > i 

(  coal o     6   J 

Limestone i 

Sandstone 10 

Shales 17 

Limestone,  Jollytown  i 

Shales  and  sandstone 25 

Coal ,  Jollytown i 

Calcerous  shale,  foasiliferous,  fish  teeth  o 

Limestone,  Upper  Washington 4 

Shales  and  sandstone  115 

Limestone,  Middle  Washington 3 

Shales 40 

Sandstone 35 

Shale 5 

fcoal,  impure  i^'  2''''1 

Coal,  Washington  "A"  -|  fire  claj' 2     6    [■ 4 

[coal o     6   J 

Shales  and  sandstones 60 

Limstone,  Lower  Washington  5 

Shales 5 

Coal,  Washington,  slaty 5 

Sihales  and  sandstones,  including  coal  bed  near  center  no 

Coal,  Waynesburg  "A"  , 2 

Shales  10 

Sandstone,  Waynesburg 50 

Shales,  with  fossil  plants  (Cassville)  5 

Waynesburg  coal  


223 


F   276      8 


Total 1162      3 

Shougb's  knob  is  wooded,  and  tbe  rocks  in  it  arc  not  exposed 
but  it  probably  contains  tbe  higbost  beds  of  tbe  Dunkard  series, 
existing  anywhere  in  the  Appalachian  basin. 

Tbe  following  detailed  section  of  these  beds  made  bj  tbe 
writer  at  Boaid  Tree,  Marshall  county,  combined  with  tbe  record 
of  an  oil  well  located  near,  on  tbe  Nuce  farm,  is  also  taken  from 
Bulletin  65,  above  cited,  page  25  : 


BOARD  TREE  SECTION. 

Ft. 

Sandstone,  gray  and  concealed 55 

Gray  limestone,  Windy  Gap 5 

Red  shales  and  concealed  100 

Coaly  slate i 

Concealed  to  base  of  a  massive  sandstone 35 

Concealed,    sandstone   and   red  shale  to   Board  Tree 

Tunnel 175 

Sandy  shales  15 

Sandstone,  Ni  neveh 15 


In. 


Ft.     In. 


401 
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Coal,   Nineveh i 

Gray  shales 15 

Sandstone,  massive  12 

Shales 3 

[limestone  i'  ] 

Limestone,  Nineveh..  |  j^^^^^^^ 3    [ ,, 

[     limy  beds  15    J 

Variegated  shales   9 

Sandstone  5 

Shales,  limy 7 

Sandstone  to  level  of  track  at  west  portal  5 

Concealed  shales  and  sandstone  100 

Massive  sandstone.  Fish  Creek  30 

Shales 3 

Coal,  Dunkard,  to  level  of  bore  hole 2 

Interval,  shales,  sandstones  and  limestones,  with  two 

thin  coal  beds  50 

Shales,  sandstones  and  red  beds  

Coal,  Washington 5 

Shales,  limestones  and  Randstone  150 

Coal,  Waynesburg 


261 


300 

}    155 


Total 1 117 

In  the  vicinity  of  Bellton,  3  miles  west  from  Board  Tree,  the 
exposureri  are  more  complete,  and  there  the  writer  once  measured 
a  section  which  combined  with  the  record  of  an  oil  boring  gives 
the  following  succession,  as  published  in  Bulletin  65,  U.  S.  Geo- 
logical Survey,  pages  26  and  27  : 

BELIvTON  SECTION. 


Ft.      In. 


Ft.      In. 


Limestone,  Windy  Gap .....  5 

Shales  30 

Coal,  Windy  Gap,  blossom  o 

Concealed,  sandsfone  and  shale 30 

Shales  and  sandstone  60 

Sandstone,  massive,  gray io 

Red  shales  and  concealed  75 

Sandstone,  massive 40 

Red  shales  and  sandstones  50 

Limestone 3 

Shales  and  concealed 20 

Coal,  Nineveh  i 

Shales  and  sandstone  35 

Limestone  and  shales,  Nineveh 10 

Shales,  sandstone  and  concealed 100 

Sandstone 5 

Shales  10 

Limestone o 

Coal  o 

.Shales  and  sandstone  15 

Red  shales  5 

Concealed 20 

Coal  I 

Shales  and  concealed 30 
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Coal.Dunkard {  SS^.^!!V;;:  i^^  }    ^       3 

Litny  shales  and  fire  clay 5 

Shales  13 

Limestone,  gray,  Jollytown 2 

Shales  and  sandstones 30 

Coal,  Jollytown o       8 

Limestone,  gray,  Upper  Washington,  (continned  from 

oil  well  record 5 

Sandstone  12 

Shale  7 

Sandstone    11 

Shale  12 

Fire  clay 7 

Sandstone 25 

Shale 12 

Sandstone 17 

Coaly  shales 9 

Sandstone 9 

Shale 5 

Sandstone 4 

Shale  19 

Sandstone ; 16 

Shale    4 

Sandstone 30 

Shale  2 

Sandstone 35 

Shale  27 

Sandstone 45 

Coal,  Washington 6 

Sandstone    20 

Limestone 8 

Shale 19 

Sandstone    15 

Shale 18 

Sandstone    25 

Shale 4 

Limestone 10    ^| 

Fireclay 3    .^.^ 

Limestone 4 

Sandstone    16 

Place  for  Waynesburg  coal 


I-   313 


Total 1078       8 

PRINCIPAL  HORIZONS  OF  THE  DUNKARD  SERIES. 

The  Summit  of  the  Dunkard  series  appears  to  be  crowned  by 
rather  massive  sandstones  separated  by  red  shales  and  thin  lime- 
stones with  only  one  coal  or  coaly  horizon. 

The  Gilmore  sandstone  of  Prof.  Stevenson  and  another  mas- 
sive one  50  to  75  feet  higher,  have  protected  these  highest  mem- 
bers of  the  Dunkard  from  complete  erosion,  although  the  topmost 
beds  in  the  great  plateau  of  western  Monongalia,  Marion,  Wetzel, 
Marshall,  Tyler,  Doddridge,  and  western  Harrison,  remain  only  in 
a  series  of  conspicuous  knobs,  rising  100  to  200  feet  above  the  gen- 
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eral  level  of  the  surface,  and  500  to  700  above  the  immediate  val- 
leys of  the  draining  streams. 

The  uppermost  of  these  sandstones  has  not  been  named,  but 
it  caps  a  high  knob  one  mile  S(mth  from  Windy  Gap  Church,  in 
Greene  county, Pennsylvania.  There,an  oil  well  (Earnhardt  No.  1) 
starting  on  its  top,  found  the  Waynesburg  coal  or  base  of  the 
Dunkard  series  at  1075  feet,  so  that  the  sandstone  in  question 
comes  near  the  very  top  of  the  Dunkard  beds. 

WINDY   GAP  LIMESTONE. 

One  of  the  highest  limestones  of  the  Dunkard  series,  traceable 
over  any  considerable  area,  has  been  named  from  a  locality  in 
Greene  county,  Pa.,  the  Windy  Gap  limestone. 

Like  all  other  limestones  of  this  Dunkard  series,  it  is  of  fresh 
water  origin,  and  contains  only  minute  fossils,  apparently  bivalve 
Crustacea,  but  as  these  forms  have  never  been  studied,  nothing 
definite  is  known  of  their  specific  or  even  generic  type.  The 
rock  weathers  to  a  light  gray  on  the  surface,  but  on  fresh  fracture 
is  dark  or  bluish  in  color,  and  the  several  layers  have  a  thickhess 
aggregating  8  to  10  feet. 

This  limestone  occurs  near  the  summits  of  the  hills  at  Board 
Tree,  and  Bellton,  in  Marshall  county,  and  also  in  most  of  the  high 
knobs  of  Marshall,  Wetzel,  and  western  Marion  and  Monongalia. 

Oil  well  No  65  of  L.  S.  Hoyt  &  Co.,  situated  on  a  high  ridge 
separating  Big  and  Little  Fishing  creeks,  5  miles  north  of  Pine 
Grove,  Wetzel  county,  starts  15  to  20  feet  below  this  limestone, 
and  it  reached  the  Pitti^burg  coal  at  1270  feet  and  the  base  of  the 
Dunkard  series  at  970  feet,  thus  making  the  horizon  of  the  Windy 
Gap  limestone  practically  1000  feet  above  the  base  of  the  series, 
or  50  to  75  feet  less  than  that  shown  in  the  Board  Tree,  and  Bell- 
ton  sections.  This  discrepancy,  however,  may  be  accounted  for 
by  some  westward  thinning  and  also  from  the  fact  that  the  latter 
were  based  upon  barometric  measurements  .'.nd  therefore  not  so 
accurate  as  the  oil  well  result. 

At  many  localities  in  Wetzel,  Marshall,  Marion  and  Monon- 
galia, another  limestone  several  feet  thick  is  found  at  an  interval 
of  100  U)  120  feet  below  the  Windy  Gap  bed,  and  this  may  fre- 
quently have  been  confused  with  the  latter.  The  L.  S.  Hoyt  oil 
wells  Nos.  30  and  31  of  Wetzel  county  both  start  at  the  horizon  ol 
this  lower  limestone  and  get  the  Pittsburg  coal  at  1100  feet.     The 
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two  limestones  in  question  coming  as  they  do  high  np  on  the  ridge 
lands  of  the  counties  mentioned,  contribute  much  to  the  fertility 
of  these  upland  soils  of  the  Permian  area. 

THE  WINDY  GAP  COAL. 

At  25  to  30  feet  below  the  Windy  Gap  limestone,  there  occurs 
an  impure  coal  or  coaly  shale  which  has  been  observed  at  a  few 
localities  in  West  Virginia.  It  is  the  highest  known  bed  of  any- 
thing approaching  coal  in  composition,  in  the  Dunkard  series. 
Where  seen  in  the  tops  of  the  knobs  near  Bellton,  Marshall  coun- 
ty, or  near  St.  Cloud,  Monongalia  county,  it  appears  to  be  little 
better  than  a  highly  bituminous  shale,  although  near  Windy  Gap, 
Greene  county,  Pfnnsylvania,  some  actual  coal  occurs  at  this 
horizon,  although  as  far  as  known  it  has  never  been  dug  for  burn- 
ing, and  is  of  interest  only  as  being  the  highest  known  bitumi- 
nous stratum  yet  found  in  the  Appalachian  basin. 

THE  GILMORE  SANDSTONE. 

A  massive  bed  of  coarse  yellowish  browii  sandstone,  25  to  30 
feet  thick  comes  into  the  series  a  short  distance  below  the  Windy 
Gap  coal  horizon.  It  was  named  by  Dr.  John  J.  Stevenson,  the 
Gilraore  sandstone  from  its  occurrence  in  the  township  of  that  name 
in  Greene  (;ounty,  Pennsylvania,  and  is  there  frequently  con- 
spicuous in  long  lines  of  cliffs  near  the  summits  of  the  hills.  It  is 
known  under  several  names  at  different  localities,  as  the  "Fox 
Rocks,"  '"Pethtle  Rocks,"  etc.  In  western  Monongalia,  the  same 
stratum  is  called  "Efaw  Rocks"  from  a  locality  near  Wadestown 
whe-re  it  litters  up  the  ground  with  large  boulders. 

This  sandstone  has  been,  as  already  stated,  one  of  the  princi- 
pal agencies  in  preserving  the  higher  portions  of  the  Dunkard  series 
from  erosion,  and  holding  up  the  "ridge  lands"  into  broad  arable 
fields  favorably  located  for  agriculture.  The  stratum  is  very  fre- 
quently not  exposed  in  a  3liff,  but  simply  makes  a  well  defined 
bench  in  the  topography. 

The  interval  of  200-250  feet  immediately  below  the  Gilmore 
sandstone  is  seldom  well  exposed,  but  appears  to  consist  ot  red 
shales,  brown,  micaceous  sandstones  and  thin  limestones,  none  of 
which  is  sufficiently  characteristic  to  merit  a  special  name. 
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NINEVEH    SANDSTONE. 

At  a  little  over  200  feet  below  the  Gilmore  sandstone  there  is 
quite  generally  found  another  great  sandstone  horizon,  and  this 
has  been  called  the  Nineveh  sandstone  from  its  position  a  few  feet 
above  the  coal  of  the  same  name. 

This,  like  the  Gilmore  above,  often  gives  rise  to  cliffs,  espec- 
ially in  Marshall,  Wetzel,  western  Monongalia,  Marion,  Harrison 
and  Doddridge.  The  rock  is  yellowish  gray  in  color,  and  has 
frequently  been  quarried  for  building  stone,  though  at  times  its 
texture  is  not  firm  enough  to  prevent  crumbling  when  exposed  to 
frost,  etc.  An  attempt  was  made  to  quarry  it  near  the  eastern 
portal  of  the  Short  Line  [B.  &  O.]  Railroad  tunnel  in  western 
Harrison,  but  the  sand  grains  are  so  loosely  cemented  that  the 
rock  crumbles  too  easily  for  building  into  exposed  structures.  It 
appears  to  be  this  stratum  that  crops  out  in  bold  cliffs  along  the 
B.  &  0.  Railroad  between  Salem  and  Long  Run  in  Doddridge 
county,  and  also  at  Littleton  in  Wetzel  county,  half  way  up  the 
hills.  The  same  sandstone  has  been  quarried  on  the  land  of 
Thomas  White,  one  mile  below  Maple,  Monongalia  county. 

BELLTON  STAGE. 

In  Bulletin  65,  U.  S.  Geological  Surrey,  the  writer  has  de- 
signated the  beds  beginning  with  the  JoUytown  coal  and  ending 
with  the  Nineveh  coal  as  the  Bellton  group  or  stage,  and  the 
thickness  as  shown  in  the  Bellton  section  foots  up  284  feet,  8 
inches.  These  thin  coals  are  rather  persistent  over  the  counties 
of  Marshall,  Wetzel,  and  the  western  portions  of  Marion,  Monon- 
galia and  Harrison,  but  to  she  southwest  they  thin  away  and  dis- 
appear completely,  none  of  them  ever  having  been  seen  south  of 
the  Parkersburg  branch  of  the  B.  &  0.  Railroad. 

The  coals  are  five  in  number  at  Bellton,  but  only  three  of 
them  extend  over  any  considerable  area;  viz,  the  Nineveh,  Dun- 
kard  and  Jollytown.  These  coals  are  of  no  economic  importance 
except  locally  where  other  and  thicker  beds  are  not  available. 
Occasionally  one  of  them  may  cover  a  small  area  along  the  valleys 
of  the  streams,  where  only  a  little  stripping  will  uncover  many 
bushels  of  fuel.  In  such  cases  these  coals  can  be  profitably  mined 
by  the  farmers  for  their  own  use. 
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THE  NINEVEH  COAL. 

The  Nineveh  coal,  so  named  by  Dr.  Jolin  J.  Ftevenson  from 
the  village  of  Nineveh,  Gieene  county,  Pa.,  is  the  highest  member 
of  the  Bellton  stage.  It  is  frequently  seen  aloio;  the  roads  and 
streams  in  western  Monongalia,  Marion,  Wetzel  and  Marshall 
counties  and  appears  to  be  rather  pure,  having  been  used  occa- 
sionally foi  smithing  purposes.  It  is  seldom  more  than  one  foot 
thick,  though  occasionally  thickening  to  25  inches,  and  also  thin- 
ning down  to  6  inches  or  less.  This  coal  may  be  observed  crop- 
ping out  above  the  arch  of  Board  Tree  tunnel  on  the  B.  &  0. 
Railroad  in  Marshall  county,  and  also  at  the  Glover's  Gap  tunnel 
on  the  line  between  Marion  and  Wetzel  counties. 

Al  coal  was  once  mined  in  the  hill  at  Burton,  Wetzel  county, 
about  130  feet  above  water  level,  and  it  is  probably  this  coal. 

THE  NINEVEH  LIMESTONE 

Below  the  Nineveh  coal  at  an  interval  of  25-30  feet,  there  id 
found  a  limestone  that  appears  to  have  a  very  wide  distribution. 
It  usually  occurs  in  several  layers,  and  these  may  be  separated  by 
marly  or  sometimes,  bituminous  shale,  the  whole  often  20  or  more 
feet  in  thickness.  Some  of  the  layers  of  limestone  are  of  fair 
quality  while  others  are  quite  impure.  The  outcrop  of  this  lime- 
stone is  finely  shown  at  either  portal  of  Board  Tree  tunnel,  on  the 
Marshall-Wetzel  county  line;  also  at  the  foot  of  the  hill  on  the 
road  between  Maple  and  St.  Cloud,  Monongalia  county.  Its  crop 
may  be  seen  along  the  public  road  leading  from  St.  Cloud  to 
Hundred,  ^  mile  east  of  thp  Winona  Shough  oil  well,  and  70  feet 
above  the  derrick  floor,  thus  making  its  position  there  960  feet 
above  the  Pittsburg  coa),  since  the  latter  was  found  at  a  depth  of 
890  feet.  It  appears  to  be  this  same  Nineveh  limestone  that 
crops  through  Wood,  W^irt,  atid  Jackson  counties,  extending  nearly 
through  to  the  Big  Kanawha  river,  and  occurring  well  up  in  the 
summits  of  the  hills.  It  is  known  south  of  the  Little  Kanawha 
river  as  the  "Ridge"  limestone  from  its  occurrence  along  the 
ridges,  and  it  adds  much  to  the  fertility  of  the  soil.  It  gives 
name  to  Limestone  Hill  P.  0.,  on  the  Parkersburg  ond  Charles- 
ton turnpike,  near  the  corner  of  Wirt,  \Vood  and  Jackson  counties, 
where  it  crops  on  the  summit  and  appears  to  be  nearly  30  feet 
thick. 
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This  limestone  was  called  No  X  in  Dr.  John  J.  Stevenson's 
Report  K  of  the  Second  Geological  Survey  ot  Pennsylvania,  while 
the  Windy  Gap  limestone,  300  feet  higher,  was  called  No.   XIV. 

The  rock  interval  for  the  next  100  feet  below  the  Nineveh 
limestone,  consists  of  shales,  i?andstones  and  red  beds,  and  occa- 
sionally a  thin  coal  may  occur  75  to  100  feet  down,  but  it  does  not 
appear  to  be  persistent  over  any  considerable  area,  having  been 
seen  only  in  the  region  Jiear  Burton,  Wetzel  county. 

FISH  CREEK  SANDSTONE. 

At  135  to  150  feet  below  the  Nineveh  coal  there  occurs  another 
sandstone  horizon  known  as  the  Fish  Creek  sandstone  of  Steven- 
son. It  makes  great  cliffs  along  the  stream  of  that  name  in  Mar- 
shall county,  and  also  along  the  B.  &  0.  Railroad  between  Little- 
ton and  Burton  in  Wetzel  county,  where  it  has  been  extensively 
quarried  for  building  stone,  of  which  it  produces  a  very  fair 
quality. 

This  stratum,  like  the  Nineveh  and  Gilmore  sandstones 
above,  makes  a  distinct  terrace  in  the  topography,  so  that  its 
presence  can  be  easily  detected,  even  when  it  does  not  stand  out 
as  a  bold  cliff. 

THE  DUNKARD  COAL. 

Below  the  Fish  Creek  sandstone  at  an  interval  of  1  to  20  feet 
there  often  occurs  another  coal  which  from  its  outcrop  along  the 
bed  of  Dunkard  Creek,  )f or  a  considerable  distance,  was  named  the 
Dunkard  coal  by  Dr.Stevenson,  in  his  Greene  County,  Pa.  Report. 
It  is  seldom  more  than  12  to  15  inc^hes  thick,  but  is  almost  always 
double  bedded,  having  a  thin  layer  of  slate  near  its  center.  This 
coal  occurs  po  close  to  the  Jollytown  coal  below, that  it  has  doubt- 
less often  been  erroneously  identified  with  the  latter.  It  covers  a 
considerable  area  in  western  Marion,  Monongalia,  and  in  Wetzel 
and  Marshall  counties  and  has  occasionally  been  mined  by  strip- 
ping along  the  streams.  The  roof  shales  generally  contain  num- 
erous well  preserved  fossil  plants,  and  Dr.  David  Wiiite  finds  among 
them  some  well  marked  Permian  types,  along  with  well  known 
Coal  Measure  forms.  This  bed  crops  above  the  B.  &  0.  Railroad 
in  the  vicinity  of  BeJlton,  Marshall  county,  for  twoorthree  miles, 
and  may  also  be  seen  near  Glen  Easton  in  the  same  county. 
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In  Monongalia  county  it  was  once  mined  by  stripping,  on  the 
land  of  Thomas  White,  one  mile  below  Maple. 

JOLLYTOWN  COAL. 

The  lowest  coal  seam  of  the  Bellton  stage  is  known  as  the 
Jollytown  bed  from  its  outcrop  in  the  village  of  that  name  in 
Greene  county,  Pa.  It  has  probably  been  mined  more  frequently 
and  used  for  domestic  and  other  purposes  to  a  greater  extent  than 
any  other  member  of  the  Bellton  group,  being  usually  thicker  and 
more  persistent,  having  a  wide  distribution  in  western  Monongalia, 
Marion  and  Harrison  counties,  and  also  founa  quite  generally  in 
Wetzel,Marshall,  and  Tyler.  It  is  a  fine  ''key"  rock  from  which  to 
estimate  the  depth  of  the  Pittsburg  coal  below  the  surface  where 
the  latter  stratum  is  so  deeply  buried  in  the  central  portion  of  the 
Appalachian  basin,  since  the  JoUytown  coal  is  usually  found  at 
'750  *.o  800  feet  above  the  Pittsburg  bed,  except  along  the  western 
border  of  the  State  where  the  interval  has  thinned  to  700  feet  or 
even  less. 

The  Jollytown  coal  has  been  mined  in  the  vicinity  of  Wise, 
Monongalia  county,  where  it  is  18  to  24  inches  thick  and  of  fairly 
good  qualitv,  on  the  lands  of  Mr.  Wiley  and  others.  It  has  also 
been  opened  on  the  land  of  Zadock  Wise,  below  Cross  Roads  oji 
Miracle  Run. 

In  Wetzel  county  it  crops  along  the  banks  of  Fish  Creek  at 
Burton,  and  is  frequently  seen  between  there  and  Littleton,  being 
30  feet  above  the  bed  of  the  stream  at  Hundred,  40  to  50  feet 
above  at  Littleton,  and  underlain  clossly  by  the  Washington 
limestone. 

At  Bellton,  Marshall  county,  this  coal  is  only  4  to  6  inches 
thick  and  crops  near  the  bed  of  Fi^.h  creek  40  to  50  feet  below 
another  [Dunkard]  coal  bed. 

Along  the  Short  Line  Railroad  this  coal  crops  at  railroad 
grade  one-half  mile  above  Wallace,  Harrison  county,  and  also 
comes  out  on  the  other  side  of  the  divide  at  Folsom  station  in 
Wetzel  county,  being  only  8  to  10  inches  thick  at  either  point. 

THE  WASHINGTON  LIMESTONE. 

Three  limestones  were  named  from  Washinglon,  Pennsyl- 
vania, by  Dr.  John  J.  Stevenson — an  Upper,  Middle  and  Lower  — 
and  the  Upper  one  comes  immediately  below  the  Jollytown  coal. 


112  DUNKARD   SERIES   OR    PERMIAN. 

There  is  frequently  a  bed  of  bituminous  slate  or  shale  immediately 
overlying  the  limestone,  which  is  filled  with  fish  remains. 

The  Middle  Washington  limestone  while  frequently  present 
in  Greene  and  Washington  courties  of  Pennsylvania,  does  not  ap- 
pear to  be  persistent  in  West  Virginia. 

The  Lower  one,  however,  is  often  seen  in  the  roof  shales  of 
the  Washington  coal,  and  is  one  of  the  factors  ujed  to  identify  that 
important  geological  horizon.  This  Lower  Washington  limestone 
is  quite  g6nerally  present  in  Mon<^>ngalia,  Marion,  Harrison,  Wet- 
zel, Tyler,  Marshall,  and  Ohio  counties,  but  disappears  southwest- 
ward  in  Doddridge,  Ritchie  and  adjoining  counties. 
THE  MARIETTA  SANDSTONES. 

The  interval  of  rocks  200  feet  or  mo'  e  in  thickness  which  sep- 
arates the  Jollytown  coal  from  the  Washington  coal  is  often  largely 
occupied  b}'  an  immense  sandstone  deposit  100  or  more  feet  in 
thickness,  and  in  two  or  three  great  ledges  separated  by  shales. 
The  writer  has  termed  the  sandstone  horizon  the  Marietta  sand- 
stones from  their  occurrence  near  that  city  on  the  Ohio  river  where 
they  have  long  been  quarried  for  grindstones,  of  which  they  make 
an  excellent  quality.  The  color  of  the  rock  is  generally  of  a  yel- 
lowish brown  and  they  often  form  immense  clifl's  as  at  Raven 
Rock,  on  the  Ohio  river. 

In  Roane,  Jackson,  Mason,  Calhoun,  Gilmer,  Wirt,  Lewis 
and  Ritchie  counties  especially,  there  are  many  localities  where  the 
Marietta  sandstones  form  long  lines  of  cliffs  on  the  summits  of  the 
ridges,  and  often  weather  into  fantastic  shapes  which  from  a  dis- 
tance resemble  a  closely  crowded  group  of  immense  haystacks. 
One  of  these  localities  in  Roane  on  the  lands  of  Mr.  Munson  Jack- 
son has  given  rise  to  the  term  "Jackson  Rocks"  under  which 
name  this  outcrop  is  locally  known  over  a  considerable  region. 
These  sandstones,  though  frequently  coarse  in  grain,  rarely  hold 
pebbles  of  considerable  size,  only  one  such  locality  (along  the 
Parkersburg  and  Staunton  turnpike  near  the  line  between  Gilmer 
and  Ritchie  counties)  being  known  to  the  writer.  Occasionally 
the  shales  which  usually  separate  this  sandy  horizon  into  two  or 
three  separate  strata,  thin  away  as  at  Rock  Lick,  Marshall  coun- 
ty,and  then  we  get  a  solid  mass  of  sandstone  100  feet  thick. 

This  horizon  has  recently  been  quarried  for  grindstones  to  a 
considerable  extent  between  Parkersburg  and  Letart    along    the 
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Ohio  river,  and  it  is  quite  probable  that  in  many  other  regions  a 
valuable  grindstone  grit  could  be  found  at  this  geological  level. 
THE  WASHINGTON  STAGE. 

Beginning  directly  beneath  the  Marietta  sandstones  and  ex- 
tending down  to  the  top  of  the  Waynesburg  sandstone,  we  find  a 
group  of  beds  which  in  the  northern  €nd  of  the  state  contain  sev- 
eral quite  persistent  coals,  and  which  might  be  called  the  Wash- 
ington STAGE  after  the  name  of  its  principal  coal  bed. 

The  coals  of  this  stage  which  have  received  distinct  names 
are  in  descending  order  the  following  : 

Washington  ""A." 
Washington. 
Little  Washington. 
Waynesburg  "B." 
Waynesburg  "A." 

They  occupy  180  to  200  feet  of  measures  and  are  separated 
by  shales,  sandstone,  and  often  two  or  more  beds  of  limestone. 

The  Washington  "A"  coal  at  the  top  is  of  no  importance 
and.  of  very  limited  extent,  occurring  principally  along  Dunkard 
creek  in  Western  Monongalia  where  it  is  often  only  a  mass  of 
bituminous  &hale  and  thin  slaty  layers  of  coal,  the  whole  being  4 
to  5  feet  in  thickness. 

The  Washington  coal  is  the  thickest  and  most  important, 
and  widely  extended  coal  of  the  Dunkark  series.  It  is  generally 
a  multiple  seam,  having  several  alternate  layers  of  coal  and  slate 
in  its  upper  half,  and  generally  18  to  20  inches  of  fairly  good 
coal  in  its  lower  portion,  the  entire  seam  often  attaining  a 
thickness  of  10  feet. 

The  following  section  from  near  Farmington,  Marion  county, 
will  illustrate  this  latter  type  of  structure  : 

Coal c/  6^^ 

yhale  o  3 

Coal  and  shale o  8 

Coal I  o 

Shale  o  4 

Coal  o  5 

Shale  o  3    [    10^  9^^ 

Coal  I  o 

Shale  o  4 

Coal I  I 

Shale  o  3 

Coal,  fair 2  o 

Slate   o  2 

Coal,  good 2  6 
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Here  the  only  good  coal  in  the  entire  10'  9"  is  the  2^  feet 
at  the  bottom. 

This  coal  was  first  described  by  the  writer  from  Brown's  Mill, 
on  Dunkard  creek  near  the  village  of  Xew  Brownsville,  Monon- 
galia county,  where  it  has  the  following  structure  : 

Bituminous  shale i'  c/'"] 

Coal,  impure i  9    I 

Shale  o  4    [-     Wo/' 

Coal,  slaty i  4    | 

Shale  o  3    | 

Coal,  good 2  4   J 

It  is  persistent  over  all  of  the  western  half  of  Monongalia, 
Marion  and  Harrison  counties,  and  ap])ears  to  be  universally 
present  in  Ohio,  Marshall,  Wetzel,  Tyler,  Pleasants,  Doddridge, 
Ritchie,  Gilmer,  Calhoun,  Wirt,  Wood,  Jackson,  and  Roane,  and 
hence  becomes  an  important  "key"  from  which  to  estimate  (he 
depths  to  underlying  formations. 

The  position  of  this  coal  at  Wheeling,  in  Ohio  county,  is  only 
360  feet  above  the  Pittsburg  bed, but  this  interval  increases  gradually 
eastward  until  in  Marion  and  Harrison  counties  near  Mannington 
and  Brown  respectively  we  find  550  f'^et  of  rock  thickness 
intervening. 

On  the  main  line  of  the  B.  &  0.  Railroad  this  coal  passes 
beneath  water  Icel  about  two  miles  west  of  Mannington,  and  does 
not  reappear  until  we  come  to  near  Roseby's  rock,  Marshall 
county. 

On  the  .Sliort  Line  Railroad  it  goes  under  water  level  2  miles 
above  Brown,  Harrison  country,  on  the  land  of  Templeton  Smith, 
and  comes  out  again  between  Smithfleld  and  Jacksonburg,  being 
frequently  seen  in  the  cuts  of  the  railroad  for  several  miles  beyond 
Pine  Grove  in  Wetzel  countv,  and  lias  frequently  been  mined  for 
domestic  sup])ly  between  there  and  New  Martinsville  as  well  as  at 
the  latter  town  where  it  is  about  100  feet  above  the  Ohio  river. 

At  Sistersville  this  b(!d  crops  near  the  watering  trough  on  the 
Middlel>()arne  pike  high  up  in  the  hills,  and  looks  to  be  2^  to  3 
feet  thick. 

In  the  region  of  Marietta,  this  coal  is  thin  and  known  as  the 
"Ilobson"  vi'in    ;_'oiiei;illy  liy   the  Ohio  geologists. 

At  Parkershiirg  it  is  at  low  water  just  belosv  Oie  mouth  of  tiie 
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Little  Kanawha,  and  is  slaty  and  worthless,  being  only  1|-  to  2 
feet  thick. 

On  the  Parkersburg  branch  of  the  B.  &  0.  Railroad,  this  coal 
is  first  observed  in  the  roof  of  the  tunnel  just  east  of  Cherry 
Camp,  Harrison  county, and  it  passes  below  water  level  at  the  eas- 
tern line  of  that  villagt;  to  come  out  again  on  Middle  Island  waters 
two  miles  east  of  Long  Ran  station  in  Doddridge  county,  and  is 
frequently  visible  along  the  raih-oad  to  Cairo  and  beyond,  crop- 
ping out  a  few  feet  above  the  great  cliff  sandstone,  well  up  in  the 
hills,  but  only  one  to  two  feet  thick  and  of  no  economic 
importance. 

In  the  region  of  Ritchie  Mine,  this  coal  bed  is  left  unchanged 
by  the  dike  of  Grahamite  which  intersects  all  the  strata  from  the 
bottom  to  the  tops  of  the  hills.  It  is  also  to  be  seen  near  Ritchie 
Court  House  where  it  is  only  12  to  18  inches  thick.  It  is  mined 
for  local  supply  at  Smithville  where  it  is  less  than  two  feet  thick 
and  150  feet  above  the  bed  of  Hughes  river. 

On  Tanner's  Fork  in  Gilmer  county  this  coal  occurs  high  up 
in  the  hills  and  is  from  2  to  3  feet  thick.  Its  opcurrence  high  up 
on  the  ridges  and  hills  through  Gilmer,  Calhoun  and  Roane  coun- 
ties has  led  to  its  being  generally  known  as  the  "Chestnut  Oak'' 
vein,  and  occasionally  as  the  "Hickory"  vein. 

This  coal  has  been  mined  in  the  vicinity  of  Spencer,  Roane 
county,  where  it  is  2^  feet  thick  and  crops  75  feet  above  the  level  of 
Spring  creek.  The  coal  is  slaty  and  of  poor  quality  except  about 
12  to  15  inches  of  the  bottom  portion. 

From  Spencer  on  across  to  Walton  this  coal  is  frequenty  visi- 
ble, being  mined  near  Looneyvilie,  and  many  other  points  where 
no  other  coal  is  accessible. 

One  mile  and  a  half  below  Walton,  this  vein  was  once  mined 
on  the  land  of  P..  H.  Lee  in  the  bluf?  of  Poca  river,  and  50  feet 
above  the  same.  It  is  here  only  18"  thick,  rather  impure,  and 
comes  40  feet  above  a  great  pebbly  massive  sandstone,  the  top  of 
which  is  only  10  feet  above  water  level. 

On  Rock  creek,  a  tributary  of  Poca  river,  emptying  from  the 
south  near  Oakville,  Mr.  Joseph  Moore  has  mined  the  same  coal  to 
a  small  exien^.  li  is  12  to  24  inches  thick  but  slaty  and  sul- 
phurous, and  comes  only  10  feet  above  the  top  of  a  great  pebbly 
cliff  60  ieet  high. 
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This  bed  may  possibly  extend  farther  to  the  southwest  but  it 
has  not  been  reported  as  mined  any  farther  in  that  direction. 

It  is  in  the  roof  shales  of  this  coal  that  the  Permian  plants, 
Callipteris  conferta,  ('.  LYRATA,  and  other  Permian  types  have 
been  found  at  Price's  and  Brown's  mines  below  Worley  in  Mon- 
ongalia county. 

A  sample  x)f  the  Washington  coal  from  the  region  of  Pine 
Grove,  Wetzel  county,  collected  by  Mr.  Thomas  Pettigrew, 
engineer  of  the  Short  Line  Railroad  was  analyzed  by  Prof,  B.  H. 
Hite,  Chemist  for  the  Survey,  with  the  following  results: 

Moisture 8.46  pr.   ct. 

Volatile  matter 46.75        " 

Fixed  carbon 31-66        " 

Ash 13.13 

Total 100.00        " 

Sulphur 2.64        " 

The  analysis  reveals  a  coal  very  high  in  moisture,  volatile 
matter,  and  ash,  thus  keeping  up  the  progressive  ratio  of  increase 
for  these  elements  in  passing  upward  from  the  base  of  the  Coal 
Meayures. 

WAYNESBURG  ^'A"  COAL. 

The  only  other  coal  in  this  group  which  is  ever  of  any  eco- 
nomic importance  is  the  Waynesburg  *'A"  bed,  80  to  90  feet 
below  the  Washington  coal  and  the  same  interval  above  the 
Waynesburg,  or  base  of  the  Dunkard  series.  This  bed  is  quite 
generally  present  10  to  15  feet  above  the  massive  Waynesburg 
sandstone,  througli  Monongalia,  Marion,  Harrison,  Doddridge 
and  Tyler  counties,  and  occasionally  attains  a  thickness  of  3^ 
feet.  The  coal  contains  much  ash  and  other  impurities,  however, 
and  makes  only  an  indifferent  fuel.  It  has  been  mined  to  a 
small  extent  in  western  Harrison  and  eastern  Doddridge  for  local 
domestic  use.  Its  ]>resence  is  generally  marked  by  a  line  of 
springs  which  come  out  of  the  ground  on  top  of  the  imi)ernicable 
clays  and  shales  just  below,  and  which,  easily  disintegrating,  give 
origin  to  very  biid  roads  with  deep  sticky  mudholes  along  their 
line  of  outcrop. 

'i'liese  coals,  limestones,  shalos,  snnilstoncs,  (>tc.,  of  the 
Dunkard  scries,  will  be  described  with  mon'  iniinitcnoss  and  their 
floras  and  faunas  carefully  studied  wlieii  tiie  detailiMl  geology  of 
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each  county  is  taken  up  and  worked  out  for  publication,  since 
only  a  small  sjoace  could  be  allotted  for  their  consideration  in  this 
report,  because  its  main  purpose  is  the  description  of  the  important 
fuel  resources  of  the  Commonwealth.  These  thin  and  impure 
beds  of  the  Dunkard  will  only  become  important  in  the  far  distant 
future  when  the  thick,  pure  coals  of  the  other  series  below  have 
been  practically  exhausted. 

THE  WAYNESBURG  SANDSTONE. 

The  Dunkard  series  began  with  the  setting  in  of  the  strong 
currents  which  first  deposited  the  Cassville  plant  shale  in  imme- 
diate contact  with  the  underlying  coal  (Waynesburg),  and  also 
introduced  along  with  many  old  and  well  known  Coal  Measure 
plants,  several  new  and  strange  forms  which  characterize  a  higher 
terrane  in  the  fossil  flora  of  Europe. 

The  grey,  sandy,  fossiliferous  Cassville  shales  were  succeeded 
abruptly  by  a  coarse,  massive,  yellowish  white  conglomerate  which 
the  Pennsylvania  geologists  long  ago  named  the  Waynesburg 
sandstone  from  its  occurrence  in  great  cliiJs  along  Ten  Mile  creek, 
just  east  from  Waynesburg,  Greene  county,  Pennsylvania. 

The  sandstone  in  question  appears  to  rest  conformably  upon 
the  underlying  Cassville  plant  shale,  so  far  as  dip  is  concerned, 
but  the  latter  is  frequently  absent  entirely  and  then  the  sandstone 
rests  directly  upon  the  Waynesburg  coal.  The  fact,  however^  that 
the  Cassville  shale  has  thus  frequently  been  eroded  by  the  rapid 
currents  which  transported  the  coarse  sand  and  quartz  pebbles  of 
the  Waynesburg  sandstone,  would  lead  to  the  conclusion  that  a 
great  change  in  physical  conditions  had  taken  place,  even  although 
there  is  no  marked  unconformity  in  dip,  or  any  large  amount  of 
erosion. 

There  is  some  evidence  in  the  south-western  portion  of  the 
state  that  there  may  have  been  considerable  erosion  of  the  under- 
lying Monongahela  series  in  that  region  during  the  deposition  of 
the  Waynesburg  sandstone  since  the  thickness  of  the  Monongahela 
is  about  100  feet  l.ess  than  it  is  to  the  northward,  and  the  Waynes- 
burg coal  is  seldom  to  be  found. 

It  is  a  singular  coincidence  that  the  dawn  of  Permian  time 
should  have  been  marked  both  here  and  upon  the  continent  of 
Europe  by  turbulent  currents — in  the  case  of  Europe  carrying 
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such  immense  boulders  that  some  geologists  see  in  the  deposits, 
eWdence  of  glacial  conditions.  The  great,  coarse,  Waynesburg 
conglomerate  so  different  from  any  of  the  beds  in  the  section  for 
several  hundred  feet  below  it,  and  entirely  unlike  any  of  the  beds 
above,  coming  as  it  does  at  the  beginning  of  the  Dunkard  epoch, 
is  certainly  good  evidence  for  a  marked  change  in  physical  con- 
ditions and  therefore  the  proper  horizon  to  expect  a  change  in  the 
fauna  and  flora. 

The  \\'aynesburg  sandstone  has  a  very  ^vide  distribution, 
extending  as  a  great,  coarse  deposit  entirely  across  the  state. 
Being  seldom  less  than  50'  and  often  75'  in  thickness  it  makes  a 
Une  of  rugged  cHffs  along  its  eastern  outcrop  from  where  it  enters 
the  state  in  Monongalia  county,  across  Marion,  Harrison,  Lewis, 
Gilmer,  Calhoun,  Roane,  Kanawha,  Putnam  and  Cabell  to  where 
it  leaves  the  Appalachian  trough  in  Wayne  county  near  the  Big 
Sandy.  It  is  especially  massive  and  pebbly  where  it  rises  from 
the  bed  of  Poca  river  just  below  Walton  and  for  many  miles  do^wn 
that  stream,  as  well  as  in  all  the  country  to  the  southward  where 
the  southeastward  rise  of  the  strata  carries  it  up  into  the  hill  tops 
before  it  disappears  from  the  same  a  few  miles  west  from  Elk 
river. 

This  same  stratum  comes  out  of  the  Ohio  river  along  the  Ohio 
shore  in  the  vicinity  of  Blennerhassett  Island,  and  its  massive  top 
is  frequently  visible  at  low  water  in  the  bed  of  the  Ohio  at  many 
localities  between  Parkersburg  and  Letart.  Here  the  Ohio  river 
veers  to  the  Northwest  and  the  emergence  of  the  ^^'a^^lesbu^g 
sandstone  makes  "Letart  Falls."  It  appears  to  be  this  same 
stratum  that  forms  the  great  cliffs  along  the  B.  &  0.  railroad 
between  EUenboro  and  Cairo,  as  well  as  along  Hughes  river  for 
long  distances  above  McFarland. 

It  usually  makes  a  good  quarry  rock  for  piers  and  other  large 
structures,  as  it  splits  readily  into  great  blocks  of  any  desired  size, 
dresses  easily,  and  resists  weathering  action  fairly  well.  It  has 
frequently  been  used  for  bridge  piers  along  the  line  of  the  B.  ct  O. 
railroad  in  Marion,  Harrison,  Ritchie  and  other  counties. 

In  its  western  outcrop  in  Ohio,  Marshall,  Wetzel  and  Tyler 
counties,  this  rock,  while  occasionally  massive,  is  not  nearly  so 
thick  nor  coarse  as  on  the  eastern  side  of  the  Appalachian  basin. 
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From  the  fact  that  this  stratum  always  makes  a  conspicuous 
bluff  it  has  been  dubbed  the  ''Bluff'  Sand"  by  the  petroleum 
drillers  in  the  logs  of  their  well  records. 

THE  CASSVILLE  PLANT  SHALE. 

The  first  and  lowest  member  of  the  Dunkard  series  laid  down 
in  immediate  contact  with  the  highest  bed  ( Waynesburg  coal)  of 
the  Monongahela  has  been  named  the  Cassville  Plant  Shale  by 
Prof.  Wm.  M.  Fontaine  and  the  writer,  from  the  village  of 
Cassville,  Monongalia  county,  seven  miles  northwest  from  Morgan- 
town.  It  varies  from  0  to  20  feet  in  thickness,  and  its  lowest 
layer  is  usually  interstratified  with  the  Waynesburg  coal,  since  a 
very  rich  flora  as  well  as  insect  fauna  occurs  in  a  layer  of  gray 
shale  6"-12"  thick  just  below  the  "roof"  member  of  the  Waynes- 
burg coal,  and  in  immediate  contact  with  the  main  coal  stratum. 

The  first  of  the  new  elements  discovered  in  the  flora  of  the 
Cassville  shale  was  a  fragment  of  T^niopteris  picked  up  by  the 
writer  in  1875  which  the  keen  eye  of  Prof.  Wm.  M.  Fontaine  at 
once  recognized  as  a  form  entirely  new  to  the  Coal  Measures,  and 
which  was  later  described  in  Report  PP  of  the  Pennsylvania 
Geological  Survey  under  the  name  of  T^niopteris  Lescuriana. 
Further  search  by  Prof.  Fontaine  and  the  writer  led  to  the  finding 
of  T^NioPTERis  Newberryana,  and  the  genera  Baiera,  and 
Saportea  a  nearly  allied  form,  plants  unknown  in  the  European 
flora  before  the  dawn  of  Permian  time. 

These  facts  together  with  the  finding  of  Callipteris  Conferta 
and  other  Permian  types  in  the  roof  shales  of  the  Washington  coal 
higher  up  in  the  Dunkard  series,  led  Prof.  Fontaine  and  myself 
to  conclude  that  this  whole  series  of  rocks  above  the  Waynesburg 
coal  should  not  be  included  in  the  Coal  Measures,  but  that  they 
were  of  Permian  age,  and  this  opinion  was  so  published  in  the 
Pennsylvania  Survey  Report  PP,  1880,  to  which  the  reader  is 
referred  for  a  full  discussion  of  the  evidence.  Chapter  III,  1.  c. 
pages  105  to  120. 

While  European  geologists  have  almost  universally  accepted 
our  conclusions,  American  geologists,  for  reasons  best  known  to 
themselves,  have  not  done  so.  During  the  present  year  (1902), 
however,  Mr.  David  White,  the  eminent  palseobotanist  of  the 
U.  S.  Geological  Survey,  and  of  the  National  Museum,  has  spent 
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several  weeks  in  the  field  and  in  reviewing  the  collections  made 
from  the  Cassville  shale  by  Fontaine  and  the  writer.  He  concludes, 
in  a  paper  announced  for  the  Washington  (December,  1902) 
meeting  of  the  Geological  Society  of  America,  that  the  Dunkard 
beds,  at  least  as  far  down  as  the  roof  shales  of  the  Washington 
coal,  are  of  the  same  age  as  the  Lower  Rothliegende  of  western 
Europe,  but  is  not  yet  fuUy  convinced  of  the  Permian  age  of  the 
interv^ening  beds  down  to  and  including  the  Cassville  Shale, 
largely  on  account  of  the  many  Coal  Measure  types  which  survive 
and  are  found  commingled  with  the  Permian  forms. 

Mr.  David  White  intends  to  make  a  more  detailed  study  of 
these  beds  later,  but  as  he  has  accepted  our  main  contention,  viz: 
the  Permian  age  of  the  larger  portion  of  the  Dunkard  series,  it  is 
to  be  hoped  that  American  geologists  generally  will  now  adopt  his 
opinions,  since  he  has  discovered  much  additional  confirmatory 
evidence. 

The  following  letter  from  Mr.  \\"hite  will  show  the  nature  of 
the  e\ddence  in  question: 

DEPARTMENT  OF  THE  INTERIOR. 

United  States  Geological  Survey. 

Washington,  D.  C.  Dec.  24,  1902 
DR.  I.  C.  WHITE, 
State  Geologist; 

MORGANTOWN,  W.     Va. 

Dear  Sir: 

In  reply  to  j'our  inquiry  concerning  the  results  of  my  search  for 
Permian  species  in  the  Dunkard  series  during  the  past  season,  I  cannot  give 
you  a  full  report,  since  the  collections  are  not  yet  completely  identified. 
The  following  species  I  regard  as  characteristic  of  Permian  though  some  of 
them  may  not  be  confined  thereto: 

1.  Cai.liptekis  conferTA  Sternb.  ,  small  variety  in  lower  Wash- 
ington limestone,  but  normal  forms  in  roof  shales  of  Dunkard  coal. 

2.  Cai^lipteris  lyratikoija  Gopp.  var.  coriacka  F.  &  W.  The 
same  as  pphenopteris  cori.\CEa  F.   &  W.  ,   Lower  Washington  limestone. 

3.  Caujpteris  CURRETiensis  Zeill.  ,  near  Nineveh  limestone. 

4.  GoN'ioPTERiS  Newberryana  P".  &  W.  =Pecopteris  foeminae- 
formisi  Schloth )  Zeill.  ,  forma  diplazioides  Zeill.  ,from  thePermian  of  Brieve. 
Cassville  shale. 

5.  AleTHOPTERIS  CIGas  Gutb.  ,  near  Dunkard  coal. 

6.  PfiCOPTERis  germari  (Weiss)  F.   &  W.  ,  Cassville  shale. 

7.  OdontopteriS  Obtusiloba  Naum.  ,  near  Dunkard  coal. 

8.  Cauloptkris  Gigantea  F.  &  W.  =Ptychopteris  gigantea  (F.  & 
W.  )  Zeill.  ,  from  the  Permian  of  Brieve,  Cassville. 
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9.      Equisetites  rtjgosus  Schimp. ,  Cassville. 

10.  Sphenophyli,um  FonTaineanum  S.  a.  Miller,  common;  prob- 
ably identical  in  Europe. 

11.  SiGii^ivARiA  APPROXiMATA  F.  &  W.  In  European  Permian.  To 
these  might  be  added  the  species  common  to  the  Coal  Measures  and  Per- 
mian, such  as  PecopTERIS  Candoei^EANa,  P.  PTEROIDES,  P.  OREOPTER- 
IDIA,  etc. 

A  new  and  yet  undescribedODONTOPTERiS  from  the  Cassville  shale  at  2ylt. 
Morris,  Pa.  ,  seems  to  suggest  Taeniopteris  peauensis  Sterzel,  but  isnot 
that.  It,  like  some  of  the  types  of  Mesozoic  facies,  points  toward  Permian. 
ASTEROPHYELiTES  EOUiSETiFORMiS  and  SiGlEEARiA  Brardii,  are 
among  species  found  this  summer.  The  former  goes  high  up  in  the 
Dunkard. 

Very  truly  yours, 

DAVID  WHITE. 

The  Permian  age  of  the  Dunkard  series  is  also  confirmed  by 
the  existence  of  practically  the  same  flora  in  the  Wichita  beds  of 
Texas  as  shown  in  a  paper  by  the  writer  published  in  the  Bulletin 
of  the  Geological  Society  of  America,  Vol.  III.,  pp.  217-218, 
April  22,  1892.  In  a  small  collection  from  Texas  the  species  of 
which  were  identified  by  Prof.  Wm.  M.  Fontaine,  the  genus 
Walchia  proved  to  be  the  only  form  not  yet  discovered  in  the 
Dunkard  beds  of  West  Virginia. 

The  fossil  insects  described  from  the  Cassville  shale  by  Prof. 
Scudder  in  Bulletin  124,  U.  S.  G.  Survey,  also  furnish  additional 
evidence  of  Permian  age. 

A  single  wing  of  a  fossil  insect  was  found  by  Fontaine  and 
White  in  1876,  and  described  by  Scudder  under  the  name  of 
Gerablattina  balteata  in  Report  PP,  of  the  2nd  Geological 
Survey  of  Pennsylvania,  1880.  The  specimen  occurred  in  a  layer 
of  soft  gray  shale  only  a  few  inches  thick,  on  top  of  the  main 
body  of  the  Waynesburg  coal  but  just  under  tha  "roof"  member 
of  the  latter. 

Several  years  subsequently,  the  late  R.  D.  Lacoe,  of  Pittston, 
Pa. ,  who  did  such  admirable  work  in  collecting  fossil  plants  from  the 
Coal  Measures  all  over  the  United  States,  sent  one  of  his  keenest- 
eyed  collectors,  Mr.  C.  L.  Eakin,  of  Wadestown,  Monongalia  Co. , 
W.  Va. ,  to  make  a  thorough  exploration  of  the  Cassville  locahty. 
Mr.  Eakin  spent  several  months  at  the  work,  and  discovered  fifty- 
six  (56)  species  all  of  which  proved  new  to  science,  distributed 
among  five  (5)  genera.  This  wealth  of  fossil  insects  was  confined 
entirely  to  the  few  inches  of  gray  shale  at  the  very  base  of  the 
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Dunkard  series  between  the  upper  di^-ision  of  the   \\'aynesbiirg 
coal,  and  its  thin  (6"  to  12")  ''roof"  member  above. 

Mr.  Lacoe  turned  over  all  of  the  collection  made  by  Mr.  Eakin 
to  Prof.  Samuel  H.  Scudder,  of  Cambridge,  Mass.,  for  study  and 
description,  the  results  of  which  are  given  in  Bulletin  No.  124, 
U.  S.  G.  Survey.  The  following  general  statements  concerning 
the  Cass^'ille  specimens  as  well  as  those  from  near  Steubenville,  0. , 
given  by  Prof.  Scudder  on  page  12  of  the  Bulletin  referred  to  will 
explain  more  fully  the  Permain  evidence  furnished  by  the  fossil 
insects  in  question: 

"The  West  Virginia  locaUty  is  at  Cass%'ille,  Monongalia  Co., 
not  far  from  Morganto\Mi,  and  the  specimens  were  found  in  rocks 
lying  above  the  Waynesburg  coal,  in  what  is  termed  by  Prof.  I. 
C.  White  the  Dunkard  Creek  series,  and  referred  very  positively  by 
him  and  Prof.  Wm.  ^I.  Fontaine  to  the  Permian.  The  blattarian 
fauna  as  thus  far  determined  is  unquestionably  younger  than  any 
known  from  the  Pennsylvania  or  Illinois  rocks,  on  which  we  have 
hitherto  depended  largely  for  our  knowledge,  and  consists  of  a 
vast  assemblage  of  forms,  which  will  undoubtedly  be  increased  by 
further  search.  They  number  fifty-six  species,  belonging  to  five 
genera,  the  bulk  of  them  (thirty-six  species)  to  Etoblattina. 

The  Ohio  locality  lies  at  the  edge  of  the  township  of  Richmond, 
on  Wills  Creek,  in  the  near  neighborhood  of  Steubenville,  Jeffer- 
son county,  and  though  far  less  extensive  and  less  thoroughly 
worked  than  Cassville,  has  already  yielded  twenty-two  species 
belonging  to  three  genera,  of  which  the  larger  number  (seventeen) 
belong  to  Etoblattina  and  the  others  to  the  genera  represented  at 
Cassville  by  more  than  a  single  spacies. 

It  is  a  curious  fact,  to  which  I  called  partial  attention  when 
first  describing  some  of  them,  that  these  species  represent  for  the 
most  part  a  distinct  group  of  cockroaches  of  the  genera  Etoblattina 
and  Gerabl.\ttin'a,  characterized  b}'  great  length  and  slcndemess  of 
the  intemomedian  area,  by  a  remarkable  openness  of  the  neuration 
in  tha  middle  of  the  tegmina,  and  by  their  frequently  exceptional 
length  and  slendemess.  They  comprise,  indeed,  nearly  75  per 
cent,  of  the  species  of  these  two  genera  at  Richmond,  and  hardly 
oceur  elsewhere  excepting  at  Cassville,  where  they  compose  about 
25  per  cent,  of  the  species  ef  these  two  genera.  The  only  occur- 
rence of  a  similar  form  in  Europe  is  Etoblattina  elongata  from 
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the  lower  Dyas  of  Weissig,  Saxony.  The  occurrence  of  this  type 
of  cockroaches  is  the  characteristic  feature  of  Richmond,  and 
must  place  this  fauna  high  in  the  series,  as  the  stratigraphical 
evidence  itself  warrants.  Its  horizon,  according  to  Mr.  Huston, 
who  alone  has  explored  the  location,  is  in  the  Barren  Coal- 
measures,  a  little  above  the  crinoidal  limestone. 

It  is  remarkable  that,  notwithstanding  the  close  relationship 
in  general  features  of  the  two  rich  faunas,  of  Cassville  and  Rich- 
mond, not  a  single  species  has  been  found  common  to  the  two. 
One  species,  indeed,  I  formerly  regarded  as  found  in  both,  but  a 
closer  study  con^dnces  me  that  there  are  in  this  case  two  nearly 
allied  forms,  and  they  are  accordingly  separated  in  this  paper. 
Further  than  this,  with  one  or  two  exceptions,  no  American 
species  has  been  found  in  two  different  places,  and  -udthoirt  ex- 
ception the  American  species  are  completely  distinct  from  the 
European. ' ' 

The  complete  list  of  these  Cassville  species  as  given  by  Scudder 
on  page  14,  Bulletin  124,  U.  S.  G.  Survey,  is  as  follows: 
Etoblattina  lata 


Etoblattinna  expugnata 

sagittaria 

obatra 

mediana 

imperfecta 

ovata 

secreta 

debilis 

invisa 

balteata 

occulta 

patiens 

defossa 

mucronata 

recidiva 

detecta 

Gerablatina  inculta 

exigua 

perita 

residua 

diversinervis 

funeraria 

cassvici 

expuncta 

abdicata 

aperta  ■ 

concinna 

eakiniana 

uniformis 

accubita 

permanenta 

expulsata 

permacra 

gratiosa 

eversa 

macerata 

deducta 

immolata 

radiata 

mactata 

lata 

communis 

rotundata 

exsecuta 

ovata 

arcta 

Anthracoblattina  virginiensis 

praedulcis 

Poroblattina  gratiosa 

angusta  ' 

fossa 

macilenta 

complexinervls 

rogi 

Petrablattina  hastata 

CHAPTER  IIL 


MONONGAHELA  SERIES,  NO.  XV.   OF  ROGERS. 


THICKNESS  AND  GENERAL  CHARACTERISTICS. 

This  series  begins  at  base  with  the  celebrated  Pittsburg  coal, 
and  extends  up  to  the  Cassville  shale.  The  thickness  varies  from 
260  odd  feet  along  the  Ohio  river  boundary  to  over  400  feet  in  the 
central  portion  of  the  great  Appalachian  basin. 

Within  this  interval  there  belong  six  distinct  coal  beds,  \-iz: 
Waynesburg,  Little  WaATiesburg,  Uniontown,  Sewickley.  Redstone 
and  Pittsburg.  These  coals  have  their  greatest  development  along 
the  waters  of  the  Monongahela  river,  and  hence  the  series  was  long 
ago  named  aft^r  that  stream  by  Prof.  H.  D.  Rogers. 

In  the  northern  part  of  the  state,  nearly  one-half  of  the  rock 
material  composing  the  Monongahela  series  is  limestone,  red 
shales  are  unknoA\Ti,  while  massive  sand.«tones  are  seldom  found 
except  along  the  eastern  side  of  the  Monongahela  outcrop.  The 
disintegration  of  these  hmestones,  limy  shales  and  other  soft  rocks 
at  the  north,  gives  origin  to  a  gentle  topography,  and  an  extremely 
fertile  soil,  thus  forming  in  Monongalia,  Marion,  Harrison,  Lewis, 
Marshall,  Ohio  and  Brooke  counties,  as  well  as  in  portions  of 
Upshur,  Barbour  and  Taylor,  the  finest  agricultural  and  grazing 
regions  in  the  state. 

In  passing  southwest  from  Harrison,  Taylor  and  Lewis  coun- 
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ties,  however,  the  limestones  practically  disappear,  along  mth 
most  all  the  coal  beds,  while  red  shales  come  in  as  the  limestones 
go  out,  apparently  replacing  the  latter,  and  the  sandstones  grow 
more  massive  than  in  the  northern  area,  thus  giving  origin  to  a 
rugged  topography,  and  less  fertile  soils. 

These  rocks  extend  over  a  mde  area  along  the  Ohio  river  and 
for  many  miles  south  of  it,  as  far  as  the  Great  Kanawha,  and  in  a 
narrow  belt  from  that  point  to  the  Big  Sandy  where  in  the  center 
of  the  Appalachian  trough,  the  lowest  of  these  beds  passes  into 
the  air  before  reaching  the  Kentucky  line. 

No  marine  fossils  have  ever  been  discovered  in  any  of  the 
limestones  of  the  Monongahela  series,  and  everything  indicates 
that  the  deposits  are  of  fresh  water  origin.  The  black  slates 
always  contain  fish  remains  in  the  shaj)e  of  scales  and  teeth,  but 
nothing  is  known  of  their  affinities,  because  they  haver  never  been 
studied.  The  water  may  have  been  estuarine,  and  slightly 
brackish,  but  the  minute  Cyprian,  and  Estherian-like  forms  whose 
skeletons — mostly  broken  and  pulverized — make  up  the  principal 
mass  of  the  Monongahela  limestones,  testify  clearly  against  their 
marine  origin. 

The  number  and  thickness  of  the  several  coal  beds,  and  the 
character  of  the  interstratified  rock  material  as  well  as  the  total 
thickness  of  the  Monongahela  series  in  the  different  regions  of  the 
State  will  now  be  shown  by  several  detailed  sections.  The  first 
one  of  these  is  from  a  few  miles  north  of  the  State  hne  in  Fayette 
Co. ,  Pennsylvania,  where  the  deep  Lambert  shaft  of  the  American 
Coke  Co. ,  in  the  Klondike  region  just  east  from  the  Monongahela 
river,  passes  through  the  entire  series.  The  record  of  this  was 
kindly  furnished  by  Mr.  0.  "W.  Kennedy,  General  Supt.  of  the 
Frick  Coke  Co.,  and  reads  as  follows: 

LAMBERT  SHAFT  SECTION.         Fekt.     Feet. 

r   coal 3^   1 

CoAiv,  Waynesb'rg  j    slate -2'    \  8.0 

L   coal 3'    J 

Fireclay 2.  o~| 

r   sandstone 12.0'] 

^.,,  J  ,  sandy  shale 3-o'  | 

Gilboy  sandstone  white  sandstone i.o'  T  "  33- 

[    dark  sandy  slate -iJ-S^J  ^         71.0 

COAIv,  LlTTI,E  WaYNESBURG 0.2  | 

Slate 7-0  I 

Limestone,  Waynesburg 24.0  | 

Sandstone 4.0  J 
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Great  limestone 
of  Rogers 


Coal,  Uniontown 2.0' 

Black  slate 2.0'] 

(    limestone 69. c' 

1    sandstone 3.0' 

I    limestone 23.0' 

I    soapstone i.o' 

{    gray  slate 5.0^  ■ 

I    limestone 19.0' 

I    sandstone 2.0'' 

gray  slate 3.0' 

[    limestone 34-o' J  | 

Fireclay 2.5    | 

Dark  sandstone,  Sewickley 15.6    j 

Black  slate 6.9  J 

Cannel  Slate,  Sewickley  coal  horizon 4.0 


I59-0 


186.0 


Fireclay 


3-ol 


Limestone ,  Se wi ckley 18.0  I 

Fireclay 1 6.5  ( 

Black  slate 6.0J 


43-5 


150) 
6.0  \ 
i7-oJ 


Coal,  Redstone 

I/imestone,  Redstone 15.0 

Fireclay 

Sandstone  and  slate 

coal i.o'  I 

black  slate i.o  I 

coal 0.8  I 

black  slate 0.5   j^ 

coal 0.3   I 

I    black  slate 0.8   1 

I    coal 0.5  J 

Black  sandy  slate 18. 61 

Sandstone 2. of 

Coal,  Pittsburg 9.0 


Pittsburg  "roof' 
coals 


38.0 


4-9 


20.6 


Total 388.0 

Here  we  find  the  "roof"  coals  of  the  Pittsburg  bed  separated 
from  the  main  coal  by  an  interval  of  slate,  etc.,  of  20  feet,  and  the 
Monongahela  totaling  388  feet  in  thickness.  Of  this  mass,  44  feet 
is  included  in  the  several  coal  beds  and  black  slates  of  the  series, 
202  feet  is  limestone,  and  the  remaining  142  feet  is  sandy  and 
shaly  sediment,  lint  <il'  the  14  feet  of  bituminous  material,  only 
20  feet  or  less  than  half  could  pro])!  rly  l>e  designated  as  coal. 

On  ScolTs  l»un,  .^b)n(lnLralia  Co.,  the  writer  once  measured  a 
seclion  between  Cassville  and  ()sa<i:e,  which  gave  tlie  following 
results  (  Ikdletin  No.  ()"),  V.  S.  O.  Survey,  page  47): 
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SCOTT'S  RUN  SECTION. 


Ft.  in. 


f   coal  2'  o' 

I    shale,    fossiliferous  - 10 

Coal,Waynesburg-{    coal i   4 

I    shale,  gray i    6 

1    coal 5   o 

Black  slate i     o 

Sandy  shales,  with  iron  ore 25     o 

Limestone,  Waynesburg 8     o 

Sandy  shales,  with  limestoue  layers 30    o[ 

Sandstone  massive 20    o  | 

Limestone  and  shales 15     oj 

Bl^ACK  SlyATK,     REPRESENTING   UniONTOWN   COAI. 

Limestone,  interstratified  with  thin  shales,  cement  beds 

near  base 105 

Sandstone,  Sewickley 40 

COAI,,  SEWICKI.EY 

Shales 5 

Sandstone 10 

Limestone 5 

Shales,  greenish  gray 8 

Concealed 15 

Limestone,  steel  gray 7 

Concealed .   15 

Ft.  in. 

CoAi,,  Redstone 

Limestone,  Redstone 18 

Shale  and  fireclay 5 

Slate,  black 5 

I    coal o'  2,^^  I 

coAi.  PITTSBURG     \  SS!.:;;;:::::::  \l\      4 

ROOF                                       1  1' 

I     clay I    o     I 


o 

o!- 

o 

o 


CoAi,,  Pittsburg,  main 

BENCH 


coal.. 

slate. 

coal.. 

slate . 

coal . 

slate 

coal.. 

slate. 

coal.. 


3^  6^^ 

o  Yz 

0  8 
o  I 

1  6 
o  'A 


3    3 


9     7>^J 


Ft.  in. 


99  00 


145 


65     o 


Ft.  in. 
4  00 

28     o 


[         13  10; 


Total 372     8)4 

Near  the  head  of  Indian  Creek,  Monongaha  Co.,  and  not  far 
from  Hagans  P.  0.,  a  test  hole  was  completed  during  May,  1902, 
through  the  entire  Monongahela  series  by  Mr.  Joseph  E.  Barnes, 
of  Uniontown,  Pa.  The  boring  began  126  feet  above  the  Waynes- 
burg coal  and  as  a  core  was  taken  out  through  the  whole  series, 
the  record  is  a  very  valuable  one,    since  it  gives  exact    measure- 
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ments  between  important  strata.  The  boring  was  made  on  the 
land  of  D.  J.  Eddy  and  kindly  placed  at  the  disposal  of  the  Sur- 
vey by  Mr.  Barnes.     It  reads  as  follows: 

D.  J.  EDDY  BORING  RECORD. 


Ft.  in. 


Coal,  Waynesburg 


coal 

shale  

coal 

Shale 

Shale  with  streaks  of  lime 3 

Sand  shale 23 

Limestone,    Waynesburg 7 

Sand  shale 7 

Sandstone  16 

Shale 6 

Limestone i 

Sand   shale 9 

Sandstone 3 

Sand  shale 9 

Limestone 10 

Sand  shale ■ 13 

Limestone 30 

Blue  shale 2 

Limestone 14 

Shale 5 

Black   shale i 

Limestone 9 

Blue  shale 5 

Limestone 10 

Limestone 4 

Lime  shale '. .     6 

Sandstone,  Sewickley 53 


0  6) 

1  3 
5  10) 
I     5" 


Ft.  in. 


7     7 


225     o 


Coal,  Sewickley 6    8 


Shale 4 

Lime  shale 2 

f  limestone 3 

I  lime  shale i 

Limestone                 J  limestone 8 

Sewickley           |  soft  shale 2 

shale 2 

t  limestone 18 

Lime  shale 5 

Soft  shale 3 


'0} 


6    8 


6  10 


34    o 


8    o 


Coal,  Redstone. 


Black    Slate 14 

Sand  Shale i 

Limestone,  Redstone i 

Blue  shale 7 

Black   shale 4 


27    6 
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Coal  "roof" 

CoAi.,  Pittsburg. 


Total. 


I     6 

7    7 

355     7 

Just  east  from  Farmington,  Marion  Co. ,  W.  Va. ,  a  diamond 
drill  boring  was  made  on  the  land  of  J.  L.  Davis  by  the  George' s 
Creek  Coal  and  Iron  Co.  in  1897,  through  the  Pittsburg  coal 
which  there  underhes  Buffalo  creek  by  about  230  feet.  The  writer 
examined  the  core  and  connected  its  record  Avith  the  surface  ex- 
posures above  the  level  of  the  bore  hole.  The  following  section 
of  the  Monongahela  series  results: 


FARMINGTON  SECTION. 


Ft.  in.        Ft.  in. 


{coal o  6 

shale o  2 

coal I  o 

fireclay i  4 

coal 3  o 


Concealed 4 

Sandstone,  Gilboy,  massive 30 

Concealed  and  sandy  shales 25 

Limestone,  yellow  magnesian , 8 

Shales,  limy 7 

Sandy  shales  and  massive  sandstone 30 

Coal,  Uniontown,  impure 


o  i 


6    o 


104 


Concealed  and  sandy  shales 16 

Black  slate i 

Limestone 2 

Sandy  shale 10 

Sandstone 5 

vShales 5 

Limestone,  yellow  and  impure 8 

Red  shale 5 

Lim3'  shales  and  concealed  to  top  of  bore  hole 27 

Sand  and  clay  (surface) 13 

Limestone,  yellow  and  gray 9 

Shaly  limestone  and  green  shale 30 

Limestone,  g'ay 5 

Shale,  green 5 

Limestone,  gray 14 

Limy  shale 6 

Sandstone,  Sewickley,  micaceous  with  streaks  of  sandy 

shale 31 

Black  slate, i 


Coal,  Sewickley 


coal . . 
slate, 
coal.. 


•3'  o") 
.0'  2"  \ 
.3'    2") 


193     9 


6    4 
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Shale,   soft  and  gray 6  6 

Limy  shale 5  6 

Sandy  shale 2  6 

Limy  shales,  gray,  and  getting  sandy  at  base i8  o 

Limestone,  gray 20  o 

Shales,  green 3  6 

Limestone,   gray 3  o 

Limy  shales  and  impure  limestone  25  8 

Sandstone,    Pittsburg,     micaceous    and    interstratified 

with  dark  sandy  shale 16 

Shale,  sandy 6 


107 


Coal,  Pittsburg 


Is 

coal,  "roof i     5 

over  clay o  7>^ 

bone  coal 02^ 

coal,  good 2     8 

coal  with  thin  slates o    4 

,    coal,  good 3  10 


426    4 

This  is  the  thickest  measurement  known  for  the  Monongahela 
series,  except  the  one  at  Berryburg,  Barbour  Co.  The  massive, 
pebbly  Waynesburg  sandstone  crops  out  in  a  bold  cliff  just  above 
the  horizon  of  the  Waynesburg  coal  which  is  mined  in  the  hills  at 
Farmington,  although  not  visible  in  the  concealed  interval  at  the 
top  of  this  section. 

The  Redstone  Coal  is  entirely  absent  here  as  also  in  the  vi- 
cinity of  Fairmont  farther  east  where  these  rocks  are  exposed  at 
the  surface. 

In  contrast  with  this  thick  section  of  the  Monongahela  may 
be  set  the  one  shown  in  Chapline  Hill,  Wheeling,  Ohio  Co. ,  where 
in  the  50  miles  of  northwestward  thinning,  between  Farmington 
and  the  Ohio  river,  the  total  section  has  decreased  nearly  160  feet. 
This  measurement  was  made  by  the  writer  and  published  in  Bul- 
letin 65,  U.  S.  G.  Survey,  page  49,  as  follows: 

CHAPLINE  HILL,  WHEELING. 


Ft.  in.         Ft.  in. 

Coal,  Waynesburg 2    o 

Concealed 5  o 

Flaggy  sandstone,  filled  with  plant  fragments 4  o 

Concealed  4  o 

Limestone,  shales  and  concealed 60  o  ^       158 

Sandstone,  massive,  gray 5  o 

Limestone  and  concealed 20  o 

Green  shale 5  o  ■ 

Limestone,  interstratified  with  shales 55  oj 


WEST    VIRGINIA    GEOLOGICAL    SURVEY.  131 

icoal I  ol 

sandy  shales  with  plants 12  o  I  13     8 

coal o  8} 

Shales 80) 

Sandstone,  rather  massive,  micaceous,    current  bedded  20  o  >  29     o 

Limestone,  impure,  flaggy,  filled  with  fossil  ferns i  o  ) 

Coal,  Redstone o  10 

Limestone,  mostly  bufiish  and  impure 55  o   )         55     o 


r    coal   "roof" 2     ol 

J      nhalp  5      o  > 


Coal,  Pittsburg    ->.    shale 2    o^  90 

(    coal,  main  bench 5     oj 

Total 267     6 

Here  the  Sewickley  coal  appears  to  be  split  into  two  widely 
separated  -layers,  and  the  Redstone  representative  as  well  as  the 
Waynesburg  is  thin  and  unimportant,  so  that  the  Pittsburg  bed 
is  the  only  merchantable  coal  in  the  entire  series. 

Mr.  J.  E.  Barnes,  of  Uniontown,  Pa.  has  put  down  several 
drill  holes  through  the  Pittsburg  coal  in  the  southwestern  portion 
of  Marshall  Co. ,  20  odd  miles  south  from  Wheeling  and  has  gen- 
erously placed  these  records  at  the  disposal  of  the  State  Survey. 

One  of  these  drilled  on  the  Anderson  farm.  Whetstone  run,  2 
miles  south  from  Fish  creek,  passes  through  the  Monongahela  ser- 
ies and  gives  the  following  accurate  record  of  the  several  strata  as 
kept  by  the  driller: 

ANDERSON  FARM  BORING  RECORD. 

Ft.  in.         Ft.  in. 

Coal,  Waynesburg ; 2    o 

Sandstone 2  o  "1 

Shale 6  o 

Sandstone 3  o 

Shale o  o 

Sandstone 4  o 

Red  shale 6  o 

Blue  shale 2  o 

Mixed  shale 13  o 

Shale 5  6 

Red  shale i  6 

Sandstone 4  o 

Sandshale 5  6 

Shale 13  6 

Red  shale 4  o 

Shale  and  limestone 9  o 

Shale I  o 

Limestone 2  o 

Blue  shale 2  o  f^       207 
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Red  shale 2  o 

Limestone i  o 

Sandstone 4  o 

Red  shale i  o 

Blue  shale i  o 

Sand  shale 3  6 

Red  shale 4  o 

Sand  shale 12  o 

Limestone 4  o 

Sand  shale i  o 

Limestone 9  o 

Limestone 5  o 

Blue  shale 2  o 

Lime  shale 5  o 

Limestone 6  o 

Lime  shale 22  o 

Soft  shale 4  o^ 

Coal,  Sewicklev  3 

Sandstone  3'' 

Limestone  34 

Sand  shale 5 

Blue  shale i 

Lime  shale 2 

Blue  shale i 

Sandstone 4 

Blue  shale 3 

Limestone 2     o     ^ 87  11 

Dark  shale 2     o 

Limestone 3     o 

Green  shale 2     6 

Lime  shale 5     6 

Limestone 9     o 

Soft  shale 3     o 

Sand  shale i      o 

Soft  shale 6      7 

Coal,  Pittsburg 5    5 


4//^ 
o 


J 


Total 306    o 

This  last  record  gave  no  trace  of  either  the  ILmontown,  or 
Redstone  coal,  Ijiit  at  another  well  drilled  hy  INIr.  15arnes  on  the 
land  of  David  Abersold,  one  mile  north  from  Proctor,  Marshall 
Co.,  we  find  representatives  of  hotli  these  beds  as  sliown  in  the 
following: 

DAVID  ABIvRSOLD  BORING  RECORD. 

Ft.  in.  Ft.  in. 

Surface 6 

Sand  and  gravel 12 

Clay 3 

Clay  and  gravel 7 

Sandstone 4     o^  77     o 

San<l  shale 17 

Red  shale  14 

Sand  shale 12 

I'.lue  shale 2 
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Ft.  in. 


Coal,  Uniontown 

Blue  shale 5 

Sand  shale 15 

Sandstone 2 

Sand  shale 3 

Red  shale 2 

Blue  shale 3 

Lime  shale 4 

Soft  shale 2 

Limestone 4 

Red  shale i 

Limestone 4 

Lime  shale 12 

Mixed  shale  2 

Red  shale 4 

Sand  shale 3 

Mixed  shale 2 

Limestone 10 

Blue  shale 4 

Red  shale.  i 

Blue  shale 2 

Limestone 10 

Lime  shale 5 

Limestone 5 

Light  blue  shale 3 

Limestone 17 

Shale  and  limestone 7 

Limestone 5 

Shale  and  limestone 6 

Blue  shale i 

Soft  shale 2 

coal I 

bone  coal. o 


Ft.  in. 
o     9 


Coal,  Sewickle;y 


Sandstone 3 

Limestone  with  streaks  of  shale 11 

Shale 4 

Limestone 6 

Lime  shale 2 

Limestone 3 

Lime  shale 4 

Sand  shale 18 

Sandstone 4 

Blue  shale 2 

Coal,  Redstone 


31 


2j 


Blue  shale  2  9] 

Limestone 14  o 

Blue  shale 4  o 

Soft  shale 2  10 


Coal,  Pittsburg. 


2    4 
59  10 

I     I 

23     7 
5  II 


Total 316    9 

This  boring  starts  where  the  horizon  of  the  Waynesburg  coal 
is  covered  np  by  the  12  feet  of  "sand  and  gravel"    near  the  top, 
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for  in  the  previous  section  the  interval  between  the  "Waynesburg 
<'oAL  and  the  Sewickley  coal  is  207  feet,  hence  if  we  subtract  this 
from  the  interval  between  the  Sewickley  coal  of  the  Abersold  bor- 
ing and  the  surface,  we  find  that  it  would  extend  to  within  about 
17  feet  of  the  top  of  the  boring,  and  there  would  be  the  horizon  of 
the  Waynesburg  coal. 

Another  hole  drilled  by  Mr.  Barnes  on  the  C.  Higgsfarm  near 
Franklin  Station,  Marshall  Co. ,  in  this  same  region  is  interesting 
as  showing  the  "roof"  division  of  the  Pittsburg  coal  as  follows: 

C.  HIGGS  BORING  RECORD. 


Ft.  in. 


Ft.  in. 


Surface 20    o] 

Shale 3     o 

Limestone  and  shale 9    o 

Limestone 17     o 

Shale 7     o 

Limestone  i     o 

Shale I     o  !  130 

Limestone 37 

Lime  and  shale 3 

Limestone 12 

Limestone  sliale S 

Limestone 9 

Shale 3 

Co.\i.,  Sewickley 3    6 

SoftShale i     61 

Sandstone 5 

Shale  and  lime 17 

Limestone 6 

Sandstone 13 

Limestone 6 

Lime  anH  sandstone 3 

Sand  sliale 11 

Shale I 

Limestone 10 

Lime  and  shale 2 

Shale 7 


o 
o 
o 

oj 


83    6 


Coal,  Pittsburg. 


{coal  "roof" 2  o 
slate o  6 
coal 5     3 


7     9 


Total 224     9 

TJiis  lioring  begins  l)elow  the  Waynesburg  coal,  and  also  be- 
]u\y  the  horizon  of  the  Uniontown  as  shown  in  the  last  record. 

Another  hole  drilled  by  ]\Ir.  ]iarnes  on  the  Nellie  Workman 
fann,  near  the  mouth  of  Tjittlc  Trilil)]e  run,  on  Fish  creek  in  this 
same  region  of  Marshall  Co.,  gave  the  following  results: 
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NELLIE  WORKMAN  BORING  RECORD. 


Ft.  in. 


Ft.  in. 


Surface 17  0I 

Sand,  shale  and  gravel 9  o 

Red  shale 5  o 

Sand  shale 3  o 

Limestone 2  o 

Blue  shale 5  o 

Limestone 9  o 

"         with  shale  partings 10  o 

"         shale 5  o 

Soft  shale 2  o 

Red  shale i  o 

Sand  shale 2  o 

Limestone  shale 5  o  |- 144    o 

Soft   shale 2  o 

Limestone 3  o 

Sandstone 4  6 

Shale 3  o 

Limeshale 11  6 

Limestone 10  o 

Green  shale i  o 

Sand  shale 3  o 

Limestone 5  o 

Lime  and  shale  mixed 13  o 

Limestone 7  o 

Limestone  and  shale  mixed 4  6 

Shale I  6J 


Coal,  Sewickley 

Sandstone S 

Limestone 33 

Sand  shale 3 

Limestone 4 

Blue  shale 5 

Limestone 3 

Hard  shale i 

Blue  shale 3 

Coal,  Redstone 


0I 
6  I 


Shale 8    3] 

Limestone,  mixed  with  shale 7     01- 

Black  shale 11  loj 

Coal,  Pittsburg 


3    6 
60  10 

I     2 

2^    I 
5     7 


Total 242    4 

This  section  shows  both  the  Se-ht:ckley  and  Redstone  coals, 
the  latter  twenty-seven  feet  above  the  Pittsburg,  and  the  former 
eighty -nine  feet  above  the  same  datum.  It  started  too  low,  how- 
ever, to  catch  the  Waynesburg  bed  which  should  crop  in  the 
hills  about  seventy  feet  above  the  top  of  the  boring.  The  inter- 
vals between  the  Set\t:ckley  and  Pittsburg  coals  in  these  last 
five  sections  show  remarkable  uniformitv  as  follows  : 


136 


THE   MONONGAHELA   SERIES. 


Ft.  In. 

Chapline  Hill  Wheeling 84  10 

Anderson  Farm 87  11 

David  Abersold 84     6 

C.  Higgs 83     6 

Nellie  Workman 89     i 

Passing  southeast  from  the  region  of  these  Marshall  county  test 
borings  a  distance  of  twenty  odd  miles  to  Pine  Grove,  Wetzel 
county,  we  get  an  accurate  view  of  the  character  and  thickness  of 
the  Monongahela  series  there,  from  the  record  of  a  bore  hole 
drilled  by  Hon.  J.  N.  Camden,  near  the  junction  of  the  North 
and  South  Forks  of  Fishing  Creek.  The  writer  personally  in- 
spected the  core  and  verified  the  character  and  thickness  of  the 
several  strata  given  in  the  record  as  brought  up  by  the  core  drill. 
It  reads  as  follows  : 

PINE   GROVE   BORING  RECORD. 

Ft.  in.  Ft.  in. 

Coal,  Waynesburg o    6 

Fireclay 5     3" 

Sandstone 4     o 

Fireclay 2     o 

Sandstone,  Gilboy 32     o 

Soft  shale,  gray 7     o 

Sandy  shale 3     o 

Soft  chale,  gray 4     o 

Sandy  shale 2     o 

Sandstone,  blue 8    o 

Sandy  shale  and  sandstone 23     o 

Soft  shale,  gray 5     9 

Coal,  Uniontown,  top  bony i     6 

Fireclay o 

Sandstone 7 

Soft  gray  shale 2 

Handi-tone 22 

Limestone 10 

Sandy  shale  2 

Limestone 17 

Sandy  shale 3 

Soft  g''ay  shale 4 

Sandy  shale 2 

Litny  shale 5 

Limestone 20 

Gray  shale 3 

Limestone 10 

Gray  shale 2 

Limestone 31 

Soft  gray  shale 3     oj 

COAI,,    Sewicklhv 2 

Sandstone 4    o 

Soft  gray  shale 11    lo 

Limestone 6    o 


96 


8  I 


o  I  143  II 
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Ft.  In.  Ft.  In. 

Limy  shale lo  o 

Sandstone 6  o 

Limy  shale 4  o  }- 79     6 

Limestone , 5  o 

Sandstone 16  o 

Shales,  gray 8  o 

Shaly  sandstone 3  o 

Shale,  gray 5  8J 

Coal,  Redstone i    7 

Sandy  shales 3  9' 

Limestone 12 

Soft  gray  shale 2  o ',- 24     9 

Sandstone 2  o  | 

Shales,  gray 5  oj 

Coal,  Pittsburg 2    2 


351     9 

The  "Waynesbueg  coal  is  only  six  inches  thick  here  and  lies 
eighty  feet  below  the  bed  of  Fishing  creek,  while  the  Washing- 
ton COAL  of  the  Dunkard  series  crops  out  forty-five  feet  above  the 
stream,  and  has  been  mined  to  a  small  extent  to  supply  the  vil- 
lage. Curiously  enough  it  contains  more  fuel  than  any  member 
of  the  Monongahela  series  below,  since  even  the  Pittsburg  coal  has 
dwindled  to  only  twenty-six  inches,  the  basal  three  inches  of 
which  is  slate  and  bone. 

The  thickness  of  the  Monongahela  rock  series  has  increased  to 
near  its  normal,  and  all  of  its  five  main  coals,  though  thin  and 
poor,  are  represented  at  the  proper  horizons. 

Mr.  Camden  thought  the  Pine  Grove  boring  had  struck  a  '  'roll'* 
or  "fault"  in  the  Pittsburg  coal,  and  concluded  to  put  down 
another  test  boring  two  miles  farther  down  Fishing  Creek^  near 
the  mouth  of  Piney  Fork,  where  an  oil  well  boring  had  reported 
six  feet  of  Pittsburg  coal.  The  boring  was  located  only  a  few 
feet  distant  from  the  oil  well,  but  when  the  Pittsburg  coal  was 
struck  the  core  barrel  brought  up  only  twenty-four  inches  of  coal 
and  thirty-six  inches  of  black  slate.  The  records  of  these  two 
borings  constitute  the  data  for  drawing  the  productive  outcrop  of 
the  Pittsburg  coal  to  the  east  of  Pine  Grove. 

About  twenty-five  miles  southeast  from  Pine  Grove,  Mr. 
Barnes  drilled  another  test  well  through  the  Pittsburg  coal,  on  the 
land  of  Mr.  J.  Hudson,  near  Sedalia,  Doddidge  county,  three 
miles  west  from  the  Harrison-Doddridge  county  hue,  vnth  the 
follovT.no;  results  : 
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J.  HUDSON  FARM  BORING. 


Ft.   In. 


Surface 27 

Blue  sand  shale 5 

Red  shale 12 

Sand  stone 2 

Blue  shale 2 

Blue  shale 2 

Sandstone 5 

Blue  sand  shale 6 

Black  AND  GRAY  shai.e,  Waynesburg  " 

Blue  shale 4 

Sand  shale 12 

„,  .  ,,\         f  sandstone 14 

Waynesburg  (?)         |  ^^^  j^t^^e 69 

Blue  shale jy 

{coal o 
shale  partings.,  i 
coal I 

Blue  shale 15 

L/ime  and  shale  mixed 7 

Ivime  and  shale 31 

Red  shale 6 

Lime  and  shale 4 

Soft  blue  shale 4 

Blue  shale 8 

L/imestone  52 

Blue  shale   29 

Blue  shale 28 


oj 


Ft.  In. 


6r     o 


,V(?). 


.116    8 


3     2 


.184     2 


Coal,  Skwickley o    6 

Soft  white  shale o  6 

Blue  shale 6  o 

Red  shale 4  o 

Blue  shale 4  o 

Green  shale 10  o 

Blue  shale 5  o 

Red  shale 2  o  [- 83     o 

Soft  while  shale 3 

Sandy  shale 10 

Sand  shale 2 

Sandstone 26 

Black  shale 2 

Shale 2  6^ 

Coal,  PITTSBURG 6  10 


Total. 


•457    4 


This  ])i)ru\fr  begins  in  the  huse  of  the  Dunkard  series  and 
reveals  the  eornplete  absence  of  tlic  Waynesburg  coal.  Tlie 
Unio.ntown  coal  appears  at  its  propc^r  horizon,  267^  8''''  al)ove  the 
Pittsburg  bed,  wliile  a  great  thickness  of  sandstone  conies  into  tlie 
meajiures  at  a  sliort  interval   above  the  former  coal.       It  i.s  (juite 
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possible  that  this  is  the  Waynesburg  sandstone,  here  having  cut 
into  and  eroded  the  upper  portion  of  the  Monongahela  series  in- 
cluding the  Waynesburg  coal,  since  this  would  agree  with  condi- 
tions found  nearly  everywhere  in  the  southwestern  joortion  of  the 
state,  where  the  interval  from  the  Waynesburg  sandstone  to  the 
Pittsburg  coal  appears  to  be  much  less  than  at  the  northeast. 

This  last  section  can  be  better  interpreted  by  comparison  with 
the  carefully  kept  record  of  an  oil  well  boring  made  by  the  writer 
and  Prof.  T.  M.  Jackson  at  Brown  in  Harrison  county,  only  ten 
miles  distant  to  the  northeast.  There  the  Waynesburg  coal,  the 
overlying  massive  pebbly  sandstone,  Waynesburg  coal  ''A,"  and 
the  characteristic  multiple  bedded  AVashington  coal  all  crop  to  the 
surface,  so  that  the  identifications  are  unmistakable.  The  Monon- 
gahela series  has  there  the  following  structure  as  revealed  by  the 
oil  well  record  in  question  : 

BROWN  OIL  WELL  RECORD. 

Ft.  In.  Ft.  In, 

Coal,  Waynesburg 3    o 

Shale 15     o~| 

Sandstone,  Gilboy,  hard,  white 35     o  y 130    o 

Shale,  soft,  lim)^ , •■ 80     oj 

Coal,  Uniontown 5    o 

Limestone,  hard 30    o~| 

Shale,  soft 15     o  | 

Liniestone  and  shale 112     o 

Shale,  soft,  some  BLACK (Sewickley  coal)  60    o 

Limestone,  hard 15     o 

Shale 33     oJ 

Coal,  PI'I^TsBURG 10 


265    o 


Total 413    o 

A  comparison  of  these  two  records  only  ten  miles  distant 
along  a  N.  E. — S.  W.  line  will  be  sufficient  evidence  thatfthe 
IIniontown  coal  is  the  same  in  both,  since  in  the  Hudson  farm  bor- 
ing near  Sedalia,  the  interval  from  the  Uniontown  coal  to  the  Pitts- 
burg, as  exactly  measured  there,  is  268  feet,  while  at  Brown  the 
interval  is  265  feet,  or  if  we  allow  three  feet  for  "roof"  coal  at 
Brown,  which  is  represented  by  black  slate,  etc.,  at  Sedalia,  they 
would  be  exactly  the  same.  Hence,  in  any  event,  there  can  be  no  possi- 
ble doubt  of  the  identity  of  the  Uniontown  coal  in  both  sections.  The 
conclusion  from  this  is  that  either  the  Waynesburg  sandstone,  a 
great  massive  pebbly  rock  over  all  the  region  at  BroT^^l,  and  south- 
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Avestward  along  its  crop,  has  entirely  thinned  away  and  its  under- 
lying coal  has  also  disappeared  from  the  Sedalia  region,  or  else  the 
great  sandstone  mass,  struck  at  seventy-nine  feet  and  eighty- 
three  feet  thick,  is  the  Waynesburg  stratum  whos  depositing  cur- 
rent has  there  eroded  at  least  100  feet  of  measures  from  the  top  of 
the  Monongahela  series.  As  already  stated,  this  latter  condition 
of  affairs  ai)pears  to  exist  in  man}^  other  regions,  and  it  seems  the 
more  plausible  theory  for  Sedalia. 

At  Clarksljurg,  Harrison  county,  a  liill  known  as  "Pinnic- 
kinnick' '  rises  more  than  300  feet  above  the  Pittsl^urg  coal,  and 
probablv  includes  the  entire  Monongahela  series.  Mr.  J.  L.  John- 
ston, C.  E.,  once  measured  a  section  from  the  top  of  this  knob  to 
the  Pittsburg  coal  which  was  ^  published  in  Bulletin  65,  U.  S.  G. 
Survey,  i^age  49,  as  follows  : 

CLARKSBURG  SECTION. 

Ft.  In.  Ft.  In, 

Coal,  W.wxesburG,  absent  or  not  seen o     o 

Concealed  and  yellow[|sandy  shales 65     9] 

Randstone 25 

Concealed,  with  some  limestone 80 

vSandstone 20 

Concealed 5 

Sandstone 15 

SSandv  shales 6 

Sandstone,  Sf.wicki.EY 25 

Shales 

Coal,  Sicwicklhv 


o 
o 

o^ 

o 
o 


■251 


10     o  J 


1 


,1 


40 


fshalv i'     6' 

Limestone -^  g^yj ^      6     ; y 

Concealed 3 

Shales,  sandy 14 

Shale,  with  iron  nodules i 

Shales,  sandy 4 

Sandstone i 

Concealed 8    o  I 

Coal,  RKnsTONE,  slaty 3 

Shale,  dark,  bituminous 5  o] 

Limestone,  Redstone 6  o' 

Shale,  greenish 13  o 

Slate,  biluniinous i  o 

(coal 3  5 

Coal,  PnTsmRC,  <  bone o  i 

(coal 5  o 


25 


8    6 


Total 328     6 

Here  iiolhing  is  seen  of  the  Wavnesri-hg  coal,   and  it  lias 
|)roli:il)ly   l»c('ii   eroded,  if  ever  present,  by  the  de})osition  of  the 
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overlying   massive    rock   which    appears   to    con-esjDond    to    the 
Waynesburg  sandstone. 

The  Sewickley  coal,  which  attains  a  thickness  of  five  to  six 
feet  for  forty  miles  along  the  Monongahela  river,  between  the  Fair- 
mont region  and  the  State  line,  has  here  dwindled  to  only 
one  foot,  while  the  Redstone  bed,  which  is  absent  entirely  at 
Fairmont,  has  reappeared  in  the  section,  slaty  and  Avorthless  it  is 
true,  but  soon  to  become  a  very  important  member  of  the  series  in 
other  portions  of  Harrison,  Barbour  and  Upshur  counties.  This 
condition  of  affairs  is  shown  by  the  following  section  measured  in 
the  vicinity  of  Berryburg,  Barbour  county  by  C.  McC.  Lemley  Asst. 
Engineer  B.  &  0.  R.  R.,  as  follows: 

BERRYBURG  SECTION,   BARBOUR  CO. 

Ft.  In.  Ft.  In. 

CoAi.,  Waynesburg,   not  seen  (A.  T.  1868) 

Concealed  to  top  of  bench  (sandstone)... 1 28  o~| 

Concealed  (mostly  sandstone) 98  ol 

Concealed  (mostly  sandstone) 62  o  [ 413     o 

Concealed,  limestone  and  shales 54  o 

Sandstone  and  concealed 71  oj 

Coai.,  Redstone 5    o 

Shales 11     o^ 

Limestone,  yellowish,  Redstone 11     o  I 32     o 

Shales 10     oj 

Coal,  PiTTSBuaG  (Above  T.  1410) 8    o 


o 


Totil 458 

The  Waynesburg  sandstone  is  very  massive,  pebbly,  and  caps 
the  highest  knobs  around  Berryburg.  The  white  limestone  seen 
about  175  feet  above  the  Pittsburg  coal,  is  only  five  feet  thick  and 
is  the  only  representative  of  the  Great  limestone  farther  north 
where  it  is  150  feet  thick. 

This  location  is  the  farthest  east  of  any  point  in  the  state 
where  the, total  thickness  of  the  Monongahela  series  has  been  ob- 
tained, and  as  was  to  be  expected,  it  exhibits  the  greatest  thick- 
ness of  rock  material. 

Nothing  was  seen  of  either  the  Waynesburg  or  Sewickley  coals 
and  they  are  probably  both  absent.  The  measurements  from  the 
Redstone  coal  to  the  Pittsburg  were  made  west  from  Berryburg  on 
Gnatty  creek. 

The  Redstone  coal  is  quite  an  important  bed  in  this  reo-ion 
of  the  state,  having  a  thickness  of  four  to  seven  feet,  and  carrying 
little  or  no  bony  material.      It  is  mined  on  an  extensive  scale  by 
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the  Century  Coal  Company  at  Burners\'ille,  and  covers  an  area  of 
several  thousand  acres  in  the  Berryburg  and  Burnersville  region, 
■where  it  lies  twenty-eight  feet  above  the  Pittsburg  coal,  from  which 
it  is  separated  l)y  shales  and  yellow  limestone. 

Southwestward  through  Lewis,  Gilmer,  Calhoun,  Ritchie, 
Roane,  ^lason  and  Putnam,  a  great  pebbly,  massive  sandstone 
corresponding  to  the  Waynesburg  stratum  is  often  found,  but  no 
corresponding  coal  occurs  at  the  proper  horizon  above  the  Pitts- 
burg to  correlate  with  the  Waynesburg  coal.  True,  we  often  find 
a  thin  coal  below  the  sandstone  in  question  just  as  in  the  Sedalia 
well  record,  but  it  corresponds  to  the  Uxiontown  coal,  and  not  to 
the  Waynesburg.  As  a  type  of  this  condition  we  may  take  a  sec- 
tion from  Leading  creek  near  the  eastern  border  of  Gilmer  county, 
as  given  in  Bulletin  65,  U.  S.  G.  Survey,  page  53,  as  follows  : 
LEADING  CREEK  SECTION. 

Ft.  In.  Ft.  lu. 

Coal,  Waynesburg  (absent) o    o 

Shales lo  o] 

Limestone,  brecciated 3  o 

Shales  and  concealed 35  o 

Sandstone,  vellow,  soft,  massive,  pebbly  40  o 

Shales '. 10  o 

Limestone,  impure 2  o 

Shales 4o  o 

Sandstone,  massive 40  o 

Shales 55  oJ 

(coaly  shales 2  o| 

I  clay o  10 

^  ,        I  lx)nv  coal o     6 

Coal,  PiTTSBRG-j^^^l' 2    4,- 

I  bony  slate o     4  | 

[coal 2     oJ 


Total 243    o 

Where  the  Pittsburg  coal  rises  out  of  the  Ohio  river,  near. 
Hartford,  Mason  county,  we  get  a  great  cliff  of  Waynesburg  sand- 
stone high  up  in  the  hills,  and  measuring  from  its  base  down,  we 
get  the  succession  published  in  Bulletin  Go,  U.  S.  G.  Survey,  page 
54,  as  follows  : 

HARTFORD  SECTION,    MASON  CO. 

Ft.  In.  Ft.   In. 

Coal,  Waynesburg,  absent o    o 

Red  shale 10     o 

Gray  shale 5     o 

Sandstone 6    o 

Shales,  brown  and  sandy    10    o 
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Ft.  In. 


.250 


Ft.  In. 

Shales,  red 2  o 

Concealed  14  o 

Red  shale  with  limestone  nodules 10  o 

Sandstone 20  o 

Shales,    variegated   with   limestone   no- 
dules near  base 28  o 

Concealed 20  o 

Red  shale 5  o 

Concealed  20  o 

Red  shale 15  o 

Sandstone,  massive    Pittsburg 70  o 

Shales,  graj',  fossil  plants 15  oj 

CoAi.,  Pittsburg 5    6 


Total 255     6 

Here  the  only  coal  in  the  series  is  the  Pittsburg,  and  all  that 
is  left  of  the  great  limestone  of  the  northern  portion  of  the  State  are 
a  few  limestone  nodules  near  the  center,  while  much  red  shale 
contrasts  strangely  with  its  complete  absence  at  the  north. 

Near  Arbuckle,  Mason  county,  on  the  Great  Kanawha  and 
eighteen  miles  above  its  mouth,  a  coal  bed  comes"  into  the  section 
under  a  very  massive  sandstone  which  appears  to  be  the  Waynes- 
burg,  and  the  following  section  was  compiled  there  by  combining 
the  surface  exposures  with  the  record  of  a  drilling  through  the 
Pittsburg  coal,  as  published  on  page  54,  Bulletin  65,  U.  S.  G. 
Survey  : 

ARBUCKIvE  SECTION,  MASON  CO. 

Ft. 


Ft.  In 
fcoal,  slaty o  10 

coal,    sulpherous    o     8 
COAi.,  WaynesburG -j  shale,  dark o     5 

coal,  good o     8 

coal,  slaty o     5 

Shales,  sandstone  and  concealed 150     o 

Sandstone,  blue .,     4    o 

Shales,  red 2     o  - 178 

Sandstone,  blue  and  hard 14 

Shales,  variegated 8 

Coal,  Sewickley i 

Sandstone 6    o"| 

Shales,  red 4     o> 58 

Shales,  variegated 48     oj 

Coal,  Redstome  Horizon,  impure  fireclay 2 

Sandstone,  coarse,  white,  Pittsburg 29 

Coal,   Pittsburg     Horizon,    fireclay  and  shale   with  a 
little  slaty  coal  at  bottom 10 


In. 


Total 281 
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This  coal  at  the  top  of  the  section  occupies  tlie  same  geologi- 
cal horizon  as  the  Uniontown  bed  in  Harrison,  Doddridge,  Lewis, 
Gilmer  and  Calhoun,  and  is  most  probably  the  same  stratum  in- 
stead of  the  Wayxesburg  as  formerly  supposed. 

About  twenty  miles  farther  up  the  Great  Kanawha,  at  Red 
House,  opposite  Winfield,  Putnam  county,  the  entire  ]\Ionongahela 
series  is  exposed  in  the  steep  hill  side  and  there  exhibits  the  suc- 
cession given  on  page  55,  Bulletin  65,  U.  S.  G.  Survey,  as 
follows  : 

RED  HOUSE  SECTION,  PUTNAM  CO. 

Ft.  In.         Ft.  In. 

Coal,  W.wnesburg o    o 

Red  shale  with  limestone  nodules 5     o] 

Sandstone,  shaly 10 

Concealed 10 

Red  shale 10 

Sandstone,  flaggy  30 

Red  shales,  with  limestone 10 

Sandstone,  shaly 20     o^ 250     o 

Red  shale 25     o 

Sandstone,  shaly 10    o 

Red  shales 10     o 

Sandstone,  flaggy 10     o 

Concealed 10     o 

Red  shale  with  limestone  nodules  near 

base  15     o 

Sandstone,  red,  and  gray  shales 75     o  J 

Coal,  Pittsbu«g   Horizon    fireclay 


Total 250    o 

This  section  is  peculiar  in  revealing  a  complete  absence  of  any 
coal  in  the  entire  Monongahela  series.  There  are  doubtless  many 
localities  like  this  in  the  region  southwest  from  the  Parkersburg 
Branch  of  the  B.  &  0.  R.  R. 

Farther  up  the  Great  Kanawha  river  tlic  Pittsburg  coal  again 
comes  into  the  section,  and  in  the  vicinity  of  Raymond  City  we 
get  the  section  published  in  Bulletin  65,  page   56,  U.  S.  G.  Survev 
as  follows  : 

RAYMOND  CITY  SECTION,  PUTNAM  CO. 

Ft.  In.  Ft.  In. 

Coal,  WAVNr:snuRG,  absent o    o 


Concealed,  with  shale 60 

Red  shale 30 

Sandstone,  grey,  micaceous 4 

Uinustfjiic,  in  red  shale 5 

Red  shale 15 

Sandy  shale,  gray 30 


.229 
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Ft.  In.  Ft.  In. 

Red  shales, 40    o| 

Sandy  shales,  yellowish  gray 45     oj 

CoAi,,  Redstone  Horizon,  black  shale 2    o 

Sandstone,  Pittsburg 40    o) 

Shales 10    oj  

fcoal o  4~| 

I  shale o  4  j 

CoAi<,  Pittsburg,      J  coal o  6|       ^z  q^/i 

"roof"                 1  shale o  i  j  "^    ° 

I  coal,  slaty i  o  | 

[fireclay i  6  J 

icoal,  good..  6  o 

slate o  ]i  \^'  \oV2." 

coal,  slaty o  10 


50     o 


CoAi.,  Pittsburg. 
main  bench 


.10  lYz 


Total 291     tYz 

In  the  Potomac  basin  the  Monongahela  series  is  no  where 
fully  preserved,  the  Sewickley  coal  being  the  highest  kno^\ai  mem- 
ber recognized  in  West  Virginia.  But  in  the  adjoining  region  of 
Mai"yland,  the  entire  column  is  found  along  the  George's  Creek 
basin.  The  summit  of  the  series  has  there  been  placed  by  Dr.  G.  C. 
Martin,  of  the  Maryland  Survey,  at  the  Koontz  coal,  which  lies 
only  230  to  240  feet  above  the  Pittburg  bed.  This  is  the  proper 
horizon  for  the  Uniontown  coal  of  the  region  west  of  the  AUe- 
ghanies,  and  as  there  is  another  coal  about  100  feet  above  the 
KooNTZ  BED  in  the  George' s  Creek  basin,  it  seems  preferable  to  re- 
gard it  as  the  Waynesburg  horizon  at  least  tentatively,  instead  of 
the  Koontz.  With  this  idea  in  view,  the  writer  has  rearranged  the 
nomenclature  of  the  section  given  by  Dr.  Martin  in  page  142  of 
the  Geology  of  Garrett  county,  Maryland  Geological  Survey,  as 
follows  : 

GEORGE'S  CREEK  SECTION. 

Ft.  In.  Ft.  In. 

Coai,,  Waynesburg 4    o 

Concealed,  with  thin  coal,   (L,ittle  \ 

Waynesburg)  iio      oj  

Coal,  Koontz,  (Uniontown) i  lo 

Concealed 20    o~ 

Limestone 5     7 

Silicious  fireclay 3  11 

Sandstone   o  10 

Shale 4  10 

Sandstone i     8  - 115  11 

Shale , 20 

Coal   o 
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Ft.  In. 

Shale 5    S 

Sandstone,  8e^vicklev 14     2 

Shale '. 38    o 


Ft.  In, 


Coal,  Sewickley 
(Tyson) 


Tcoal 

^  shale..  3 

(coal I 


Shale 16 

Sandstone 4 

Shale 25 

Sandstone i 

CoAi.,  Redstone 


Shale 18  o 

Sandstone o  10 

Shale 9  6 

Limestone,  Redstone 5  6  1 

Shale 7  8 

Coal  and  shale,  Pittsburg  "roof" 7  4 

Shale iS  o 

Sandstone i  2J 


Coal,  Pittsburg. 


r  coal  and  shale. 
i  coal 


3     7\ 
9     6j 


46  o 

2  6 

68  o 

13  I 


Total 366     9 

In  this  rearrangement  of  names  in  Dr.  Martin's  section,  the 
name  "Unioxtowx"  takes  the  place  of  what  he  provisionally 
termed  "Waynesburg,  and  the  name  "Redstoxe"  is  given  to  what 
Dr.  Martin  called  Lower  Sewickley,  the  Redstone  of  his  section 
being  considered  more  probably  a  "roof"  division  of  the  Pittsburg 
similar  to  that  shown  in  the  Lambert  shaft  section  of  Fayette 
county,  Pa.,  page  125  of  this  volume. 

Of  course,  it  may  eventually  turn  out  that  Dr.  Martin's  inter- 
pretation is  the  correct  one,  but  as  this  would  necessitate  the  dis- 
appearance of  150  feet  of  strata  between  the  WAYXESBURG*and  Se- 
wicKLEY  COALS,  while  the  interval  from  the  Sewickley  to  the 
Pittsburg  has  remained  the  same  as  found  west  of  the  Alleghe- 
nies,  the  identifications  suggested  appear  to  be  more  in  harmony 
with  all  tlie  facts,  including  the  general  eastward  tiiickexixg  of  all 
underlying  series. 

Having  now  given  a  general  view  of  the  Monongahela  series, 
the  more  important  individual  members  ^nll  be  described  in  detail. 

THE  WAYNESBURG  COAL. 

Tliis  liiglicst  member  of  the  Monongahela  series  received  its 
name  from  Waynesburg,  the  county  seat  of  Greene  county.  Pa., 
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just  east  from  which  it  has  long  been  mined  to  supply  the  sur- 
rounding region.  The  seam  is  always  multiple  bedded,  being  gen- 
erally separated  into  a  '  'roof, ' '  '  'upper' '  and  '  'lower' '  di^dsions  by 
shale  and  fire  clay  partings,  the  whole  often  nine  to  ten  feet  in 
thickness.  This  coal  appears  to  attain  its  maximum  thickness 
and  importance  in  Marion  and  Monongalia  counties,  and  the  ad- 
joining region  of  Greene  county,  Pennsylvania,  since  it  thins 
doT\Ti  in  every  direction  when  traced  away  from  these  regions. 

The  coal  is  always  high  in  ash  and  moisture,  and  hence  is  a 
poor  steam  coal,  and  is  used  for  that  purpose  only  when  nothing 
better  is  accessible.  Of  course  there  is  alwaj^s  some  good  coal  in 
the  bed,  but  it  is  generally  mixed  up  vnth  the  poorer  quahty  in 
mining  and  the  resultant  fuel  is  never  of  first-class  grade. 

The  following  section  of  this  coal  at  Da^dd  L.  Myers'  mine  on 
Scotts  run,  Cass  District,  Monongalia  county,  made  by  Mr.  John 
M.  Gregg,  vill  reveal  the  usual  structure  of  the  coal  when  thick  : 

Ft.  In.  Ft.  In. 

Coal 4    5 

Impure  fireclay o 

Coal ^ 4     3, 

Mr.  Gregg  collected  a  sample  of  this  coal  entirely  across  the 

bed  for  analysis.      It  yielded  the  following  results  to  Prof.  B.  H. 

Hite,  Chemist  for  the  Survey  : 

Moisture 1.69 

Volatile  matter 30.04 

Fixed  carbon 44-93 

Ash 23.34 


Sulphur 1.98 

Phosphorus 0.012 

Some  of  the  mines  will  probably  jdeld  a  coal  lower  in  ash 
than  this,  but  none  will  run  much  under  fifteen  per  cent,  as  an 
average  for  the  whole  bed.  The  lower  half  of  the  seam  has  usu- 
ally less  ash  and  sulj^hur  than  the  upper.  The  "roof"  coal  is  not 
shown  in  this  section,  hut  it  is  generally  jDresent  at  one  to  three 
feet  above  the  upper  bendh  from  which  it  is  separated  by  a  gray 
shale  full  of  fossil  plants  and  insects  in  the  region  of  Cass^dlle, 
Monongalia  county. 

The  following  section  of  this  coal  near  CassA'ille,  will  show 
the  triple-bedded  structure  so  common  to  it  in  both  Monongalia 
and  Marion : 
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Ft.  In.  Ft.  In. 

Coal  "roof" i     21 

Gray  fossiliferous  shale  ..  o  lo  1 

Co.\L,  upper  bench 2     6 

Impure  fireclay    i     6 

Coal,  lower  bench 4    o 

This  fossiliferous  shale  on  top  of  the  main  coal  bed  contains, 
as  heretofore  stated,  a  rich  fossil  cock-roach  fauna,  and  many  Per- 
mian types  of  plants,  so  that  although  apparently  a  part  o  the 
Waynesburg  coal,  it  has  been  included  by  the  writer  as  the  basal 
member  of  the  Dunkard  series  under  the  term  Cassville  plant 
SHALE,  see  page   119  of  this  volume. 

The  impure  fireclay  which  separates  the  two  main  divisions  of 
the  A\'ayxesburg  coal,  varies  much  in  thickness,  often  -tt-ithin  a 
few  yards  swelling  from  six  inches  to  as  many  feet.  It  is  usually 
termed  a  "horse-back"  by  the  miners,  and  hence  the  coal  is  often 
locally  known  as  the  "horse-back"  vein. 

The  following  structure  is  exhibited  by  this  coal  just  east  of 

Barracksville,  Marion  county  : 

Ft.  In.  Ft.  In. 

Coal,  "roof" o  12] 

fcjhale o    6  | 

Coal I     2>  \' 6    o 

Impure  firecla}^ o     3  ] 

Coal 3    oj 

This  shows  a  considerable  reduction  in  tliickness  from  the 
Monongalia  county  type. 

About  three  miles  west  of  Farmington,  Marion  county,  an 
opening  in  the  Wajmesburg  coal,  120  feet  above  the  B.  &  0.  R.  R. 
shows  the  following: 

Ft.  In.  Ft.  In. 

Coal,  "roof" o 

Gray  shale  with  fossil 

plants 3 


^^   ,  f  coal o'   12 

Coal,  upper  I  ^j^^j^ ^      ^ 


bench 


coal I       2  J 


Impure  fireclay o 

Coal,  lower  bench 3 

Hero  the  upper  bench  is  split  into  two  portions  b\'  a  layer  of 
shale,  but  otherwise  the  coal  has  the  same  type  as  that  in  Monon- 
galia, except  that  there  is  less  thickness  of  actual  coal. 

Westward  from  this  point  the  coal  dips  down  and  passes  un- 
der Buffalo  creek  near  the  eastern  boundarv  of  Manniiigton,  where 
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it  thins  to  less  than  two  feet  before  going  below  water  level.  When 
this  coal  comes  out  to  daylight  along  the  Ohio  river  hills  just  below 
Moundsville,  it  exhibits  the  following  structure  : 

Ft.  In.  Ft.  In. 

Coal,  bony o     6'\ 

Impure  fireclay i     oV 3     o 

Coal,  slaty i     6J 

The  stratum  is  here  275  feet  above  the  Pittsburg  seam,  and 
although  thin  and  worthless,  still  retains  its  double-bedded  struc- 
ture. The  coal  is  of  practically  no  economic  importance  at  any 
point  yet  known  along  the  Ohio  river. 

In  the  vicinity  of  St.  Marys,  Pleasants  county,  a  coal  was 
formerly  mined  to  a  small  extent  under  a  massive  sandstone.  It 
varies  from  one  to  two  feet  in  thickness,  and  was  once  supposed  to 
represent  the  Waynesburg  coal.  It  appears,  however,  to  be  iden- 
tical with  the  Macksburg  coal  of  Ohio,  and  this  correlates  with  the 
Uniontown  coal  of  the  Monongahela  series. 

There  is  also  a  coal  found  at  250  to  275  feet  above  the  Pitts- 
burg seam  at  many  localities  in  Lewis,  Gihner,  Ritchie,  Calhoun, 
Roane,  and  on  through  to  the  Great  KanaAvha,  that  has  always 
been  considered  identical  with  the  Waynesrueg  bed,  but  it  may 
possibly  represent  the  Uniontown  horizon.  It  has  been  mined  at 
several  places  along  Tanner' s  creek,  Gilmer  county,  and  is  two  and 
one-half  to  three  feet  thick,  generally  single  bedded,  and  makes  a 
fair  domestic  fuel.  It  is  mined  in  the  hills  at  Tanner  postoffice 
140  feet  above  creek  level,  and  125  feet  vertically  above  another 
coal  which  appears  to  come  at  the  horizon  of  the  Sewickley  coal. 

This  same  coal  which  is  mined  in  the  hills  along  Tanner 
creek  extends  northeastward  onto  Fink  and  Leading  creeks,  and  is 
also  found  on  the  tributaries  of  Sand  Fork  in  Lewis  and  Gilmer 
counties.  It  is  seldom  more  than  three  feet  in  thickness  and  is 
sometimes  called  the  "Chestnut  Oak"  vein  because  it  crops  high 
up  in  the  hills  where  that  tree  abounds. 

Between  Long  Run  and  AVest  Union,  Doddridge  county,  a -bed 
of  coal  two  and  one-haK  to  three  feet  thick  is  frequently  seen  below  a 
massive,  pebbly  sandstone,  and  has  been  opened  in  several  locali- 
ties. It  furnishes  a  fairly  good  fuel  for  domestic  use,  and  is  sup- 
posed to  represent  the  AVaynesburg  bed,  though  it  may  possibly 
be  the  Uniontown. 
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On  account  of  its  high  per  centage  of  ash  the  "^^'AYXESBURa 
COAL  is  not  of  any  present  economic  importance  anywhere  in  the 
state,  except  for  local  domestic  use,  where  no  better  fuel  can  be 
ol)tained.  It  is  possible  that  when  mined  on  a  commercial  scale, 
and  the  bone  coal  discarded,  some  of  the  areas  in  jNIarion  and  Mon- 
ongalia may  furnish  a  marketable  grade  of  steam  and  domestic 
coal. 

THE  LITTLE  AVAYNESBURG  COAL. 

Underlying  the  main  Waynesburg  coal,  at  an  interval  of  ten 
to  twenty  feet,  we  frequently  find  a  thin  streak  of  coal  from  six  to 
twelve  inches  thick,  which  Dr.  John  J.  Stevenson  has  termed  the 
Little  Waynesburg  bed.  It  never  attains  minable  thickness  and 
hence  is  of  no  economic  importance. 

THE  GILBOY  SANDSTONE. 

Very  frequently,  and  especially  along  the  eastern  crop  of  the 
^VAYXESBURG  COAL,  a  great  sandstone  mass  comes  into  the  section 
at  five  to  ten  feet  below  that  coal,  cutting  out  the  Little  "Waynes- 
burg COAL  and  its  underlying  limestone  completely.  This  stratum 
is  very  prominent  in  what  is  knoAvn  as  "Gilboy"  cut  on  the  B.  & 
0.  R.  R.,  just  east  from  Mannington,  and  has  been  designated 
from  that  locality.  It  was  formerly  termed  the  Browntovvn  sand- 
stone from  a  locality  in  Harrison  count}'',  where  it  is  very  mas- 
sive, but  as  there  is  a  Brovvnstown  sandstone  in  Kanawha  county 
it  was  concluded  best  to  change  the  name  of  this  one  to  Gilboy. 

The  stratum  in  question  is  a  very  hard,  rather  fine-grained, 
grayish  white  rock,  seldom  containing  any  pebbles,  and  when 
present  forms  a  bold  cliff  or  l^luff  below  that  of  the  "\\^aynesburg 
pebbly  sandstone  above.  It  is  especially  prominent  in  Marion, 
Lewis  and  Gilmer  counties, 

THE  UNIONTOWN  COAL. 

At  90  to  125  feet  beloAv  tlie  \\'aynesburg  coal,  another  rather 
]K.'rsistent  seam  is  found,  which  from  ks  occurrence  at  Uniontown, 
l\'nnsylvania,  was  named  l)y  the  First  Pennsylvania  Geological 
Survey  from  that  locality. 

It  is  seldom  more  than  three  feet  thick,  often  only  two,  and 
sometimes  represented  merely  by  black  slate,  so  that  from  an 
.economic  standpoint  it  is  of  little  j^resent  value,  since  in  mqst 
cases  it  is  rather  high  in  asli  and  other  impurities. 
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This  stratum  ciiops  along  the  B.  &  0.  R.  R.  between  Farming- 
ton  and  the  George' s  Creek  Coal  and  Iron  Company' s  shaft  just 
east,  and  may  also  be  seen  along  Little  Ten  Mile  creek  below  Brown. 
Its  position  above  the  Pittsburg  coal  is  shown  in  the  Brown  boring 
record  page  139,  and  also  in  the  one  at  Sedalia,  from  which  it  ap- 
pears possible  that  the  coal  often  found  under  a  massive  sandstone 
through,  Lewis,  Gilmer,  Roane,  Jackson  and  Mason,  and  usually 
considered  as  identical  with  the  Waynesburg,  may  really  be  the 
Uniontown  bed.  The  question  is  left  open  for  future  detailed 
study  of  the  stratigraphy  of  the  region.  Should  this  suggestion 
of  identity  prove  true,  it  would  show  as  heretofore  intimated  a 
widely  spread  erosion  of  at  least  100  feet  of  strata  from  the  top  of 
the  Monongahela  series,  by  the  rapid  currents  which  deposited  the 
Waynesburg  conglomeratic  sandstone,  bringing  with  them  the 
new,  or  Permian  flora,  which  characterizes  the  Dunkard  series. 

The  Macksburg  coal  of  Ohio  is  regarded  by  the  Ohio  geolo- 
gists as  identical  with  the  Uniontown  coal,  and  as  already  stated, 
this  latter  is  probably  the  "Koontz"  coal  of  the  George's  Creek 
basin. 

The  interval  that  separates  the  Waynesburg  and  Uniontown 
COALS  frequently  appears  to  hold  another  massive  sandstone  just 
above  the  latter  coal,  and  when  present  it  is  called  the  Uniontown 

SANDSTONE. 

THE  GREAT  LIMESTONE. 

Lying  betjiween  the  Uniontown  coal  and  the  Sewickley  coal 
horizon,  200  feet  lower,  we  find  in  northern  West  Virginia  and  the 
adjoining  region  of  Pennsylvania,  a  great  mass  of  limestone  and 
limy  shales  well  shown  in  the  Lambert  shaft  record,  page  125, 
where  they  have  a  thickness  of  150  feet.  To  these  limestones  the 
First  Pennsylvania  Survey  gave  the  name  Great  Limestone.  It  is 
a  fresh  or  brackish  water  deposit,  since  no  marine  forms  have  ever 
been  seen  in  the  entire  mass,  the  only  fossils  known  being  minute 
bivalve  Crustacea,  and  other  undescribed  types,  along  with  fish  re- 
mains of  unknown  afiinities. 

Some  of  the  limestone  layers  are  highly  magnesian,  and  oth- 
erwise impure,  and  these  are  so  interstratified  with  the  purer  layers 
that  very  little  economic  use  has  ever  been  made  of  them.  -p*For- 
meiiy  some  of  these  were  quarried  in  the  vicinity  of  Wheeling  and 
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tised  as  a  flux  in  the  manufacture  of  pig  iron,  but  such  use  has 
now  been  discontinued  entirely.  Many  of  the  layers  make  fine 
road  material,  and  also  burn  into  a  good  quality  of  lime  for  build- 
ing and  fertilizing  purposes,  and  they  are  occasionally  so  used  by 
the  farmers. 

As  already  stated,  these  limestones  disappear  and  are  largely 
replaced  by  red  shale  and  sandy  beds  in  passing  from  the  northern 
end  of  the  state  southwestward,  so  that  when  one  reaches  the  Lit- 
tle Kanawha  river  only  a  few  thin  layers  of  impure  limestone  can 
be  found  in  the  entire  series,  and  this  condition  of  affairs  continues 
on  southwestward  to  the  Great  Kanawha  and  beyond. 

The  portion  of  the  Great  Limestone  immediately  below  the 
Ukiontown  coal  is  generally  termed  the  Uxiontown  limestone. 

SEWICKLEY  SANDSTONE. 

Along  the  eastern  crop  of  the  ]Monongahela  series,  a  thick, 
massive  sandstone  frequently  comes  into  the  section  and  cuts  out  a 
large  portion  of  the  Great  Limestone.  This  sandstone  overlies  the 
Sewickley  coal  closely  and  hence  has  been  termed  the  Sewickley 
sandstone.  It  is  especially  prominent  along  the  Monongahela 
river  between  Morgantown  and  Fairmont,  and  may  be  seen  mak- 
ing great  cliflfs  opposite  Beechwood,  where  it  is  sixty  feet  thick. 
Through  Harrison,  Lewis,  Gilmer  and  other  southwestern  counties 
along  the  line  where  the  Monongahela  series  crops  to  the  surface, 
the  Sewickley  sandstone,  together  with  the  underlying  Pittsburg 
sandstone,  often  forms  a  bold  cliff  rising  to  a  height  of  125  to  150 
feet  above  the  horizon  of  the  Pittsburg  coal. 

Occasionally  the  Sewickley  sandstone  is  a  good  Ijuilding  rock, 
as  at  the  Stokes  Tunstill  quarry,  high  up  in  the  hill  along  Polk 
creek,  two  miles  south  from  Weston. 

THE  SEWICKLEY  COAL. 

At  100  feet  above  the  basal  member  of  the  Monongaliela  se- 
ries, there  comes  a  widely  persistent  coal  bed,  named  the  Sewick- 
ley coal  by  the  First  Geological  Survey  of  Pennsylvania.  Tins  bed 
attains  its  maximum  importance  along  the  Monongaliela  river  in 
Monongalia  and  Marion  counties,  so  far  as  its  surface  outcrop  is 
known,  since  it  is  universally  present  and  of  workable  (five  to  six 
feet)  thickness  entirely  across  the  river  front  of  these  two  counties 
from  the  Harri.son-Marion  line  to  the  Pennsylvania  l^uundary,  a 
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a  distance  of  more  than  forty  miles.  The  records  of  oil  and  gas 
borings  also  reveal  its  j^resence  under  all  of  the  great  basin  between 
the  Monongahela  and  Ohio  rivers,  through  western  Monongalia 
and  Marion  as  well  as  under  all  of  Wetzel  and  Marshall,  although 
when  it  crops  to  the  surface  at  the  Ohio  river  it  is  only  three  to 
three  and  one-half  feet  thick.  It  is  generally  called  the  '  'Maple- 
ton"  coal  (from  a  village  in  Greene  county,  Pa.)  by  the  oil  well 
drillers.  This  coal  also  attains  considerable  importance  in  Bel- 
mont, Harrison,  Guernsey,  Monroe,  Morgan,  Muskingum  and  No- 
ble counties  of  Ohio,  and  has  there  been  mined  under  a  variety  of 
names,  among  which  are  "Upper  Barnesville, "  "Upper  Bellaire," 
'  'Cumberland, ' '  '  'Meigs  Creek' '  and  several  others.  The  late  Dr. 
Edward  Orton  while  intimating  the  identity  of  this  Ohio  coal  with 
the  Sewickley  of  Pennsylvania,  preferred  to  call  it  by  the  name 
"Meigs  Creek"  from  a  stream  in  Morgan  county  along  which  the 
coal  has  a  good  development. 

This  coal  appears  to  be  present  everywhere  in  the  George's 
Creek-Potomac  basin,  where  its  horizon  has  been  preserved  from 
erosion,  and  is  always  there  a  coal  of  good  quality,  being  known 
as  the  '  'Gas' '  or  '  'Tyson' '  vein.  It  also  extends  over  a  con- 
siderable area  in  Greene,  Fayette  and  Westmoreland  counties, 
Pennsylvania.  Although  so  constantly  present  in  the  northern 
portion  of  the  Appalachian  basin,  this  bed  thins  down  and  disap- 
pears entirely  southwestward  from  Marion  county,  so  that  little  of 
it  is  found  of  workable  thickness  in  Harrison,  except  for  a  few 
miles  west  of  the  ]Marion  county  line.  It  appears  to  thin  out  en- 
tirely as  a  workable  vein  before  passing  the  Parkersburg  branch  of  the 
B.  &  0.  R.  R.,  since  it  is  only  six  inches  thick  in  the  Sedaha  bore 
hole  record,  and  twelve  inches  in  the  Clarksburg  section. 

There  is  a  coal  bed  which  crops  along  Tanner  creek,  in  Gilmer 
county,  between  Tanner  postofiice  and  the  mouth  of  the  stream, 
which  may  be  the  Sewickley.  It  varies  from  two  to  three  feet  in 
thickness  and  is  of  fair  quahty.  If  the  coal  in  the  hiUs,  125  feet 
above  it,  be  the  Uniontown  seam,  then  there  can  be  no  doubt 
about  the  lower  bed  at  Tanner  representing  the  Sewickley  coal, 
but  if  the  '  'bill' '  coal  be  the  Waynesburg,  then  the  bottom  coal 
would  represent  the  Uxiontown  instead  of  the  Sewickley.  This 
question  will  be  cleared  up  in  the  detailed  study  of  the  county  ge- 
ology, to  be  undertaken  in  the  future.      It  can  be  stated  as  a  gen- 
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eral  fact,  however,  that  there  are  no  areas  of  the  Sewickley  coal 
south  from  the  Grafton-Parkersburg  branch  of  the  B.  &  0.  R.  R. 
that  will  furnish  coal  of  commercial  thickness. 

The  areas  in  Marion,  ]\Ionongalia,  Wetzel  and  Marshall,  how- 
ever, together  with  a  portion  of  northeastern  Harrison,  may  be 
counted  upon  as  having  valuable  deposits  of  this  Sewickley 
bed. 

Lying  as  it  does  only  100  feet  above  the  great  Pittsburg 
seam  below,  the  two  beds  can  be  operated  from  the  same  shaft  or 
drift  plant  as  the  case  may  be. 

The  coal  has  a  fine  reputation  for  domestic  use  among  the 
farmers  of  Marion  and  ^Monongalia,  wlio  generally  prefer  it  to  the 
Pitts])urg  coal  below,  on  account  of  its  more  open  burning,  and 
less  fusing  character  in  the  grate.  The  coal  is  usually  interlami- 
nated  by  thin  layers  of  mineral  charcoal,  and  this  structure  causes 
it  to  burn  up  with  a  bright  flame,  leaving  only  a  fine  ash  with  lit- 
tle clinker,  although  it  carries  more  ash  and  sulphur  than  the 
Pittsburg  coal  below.  The  coal  is  rather  too  hard  to  coke  well 
without  crushing  and  washing,  but  it  mines  in  large  blocks  with  no 
more  fine  coal  than  the  Pittsburg,  and  bears  transportation  equally 
well. 

The  coal,  when  possessing  its  normal  thickness  of  five  to  six 
feet,  is  generally  split  into  two  members  by  a  layer  of  slate  one  to 
three  inches  thick,  near  the  center,  and  sometimes  one  or  both 
members  may  be  again  subdivided  1)y  one  or  more  thin  slates. 
This  coal  is  now  successfully  mined  on  a  commercial  scale  by  the 
George's  Creek  Coal  and  Iron  Company  at  its  shaft  just  east  from 
Farmington,  Marion  county,  where  its  structure  is  reported  as  fol- 
lows by  Mr.  S.  D.  Brady,  C.  E. ,  who  collected  the  sample  from  it 
for  the  analysis  reported  on  a  subsequent  page  : 

Ft.  In 


Upper  bench 
Slate 

coal 

slate ... 

coal 

slate  ... 
coal 

Ft.  In 
....  o    9 
....  o  U 
....  o    6 

....  o  yi 

....  I     3j 

Ft.  In 

- 2   7'a 

O      I 

Lower  bench 

3        4 

6   l^ 


Butts  run  S.  7.S°  E.  Face  N.  12°  E.  (Jreatest  rise,  one  per 
cent. ,  elevation  7o2  feet  above  tide.  The  coal  is  shipped  for  steam 
purposes  and  is  reported  to  give  general  satisfaction. 
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Helens  run  and  Tevebaugh  run  put  into  the  West  Fork  river, 
near  AVorthington,  in  Marion  county,  and  as  the  Pittsburg  coal 
is  there  below  water  level  the  SE^^^CKLEY  bed  has  long  been 
mined  in  the  region  for  local  steam  and  domestic  use. 

The  following  sections  in  that  region  showing  the  structure  of 
the  Sewickley  coal,  as  well  as  the  character  of  the  strata  imme- 
diately above,  were  measured  by  Mr.  "William  S.  Stevenson,  of 
Fairmont,  W.  Va. ,  who  has  kindly  placed  his  results  at  the  dis- 
posal of  the  Survey. 

The  section'  at  the  Charles  Jackson  Mine,  one-fourth  mile 
above  the  mouth  of  Tevebaugh  Run,  is  given  as  follows  by  Mr. 
Stevenson  : 

Ft.  In. 

Limestone,  visible 4     o 

Shales  and  sandstone  (Sewickley) 21     o 

Shales  and  soft  coaly  slate 2     6 

Ft.  In.  Ft.  In. 

fcoal... 05] 

I  slate I   1%     I 

I  coal I  o        I 

Upper -j  slaty    coal  o  %      r 2  10] 

bench,     coal 04!  I 

I  bone  coal.,  o  2        |  [- 7  io}4. 


Coal, 

Sewick- 

I.EY. 


Fireclay 


coal o  ■]% 

i_  slaty  coal.,  o  i^^     |  ( 

fcoal 20]  I 

Lower  I  slaty  coal.,  o  yi      \ 5  KJ 

i  bench,     coal 20        | 

[  bone  coal„  10       J 


Another  measurement  at  the  same  mine  on  the  working  face, 
200  feet  from  the  drift  opening,  gave  the  following  : 

Ft.  In.  Ft.   In.  Ft.  In. 

Roof  coal,  not  very  good 07"] 

Slate,  sulphurous o   %       r 2  2%'\ 

Coal 17]  I 

....     6     634: 


Coal   bony o  1] 

Coal,  lower  bench 4  3 

Thin  lenses  of  slate,  from  0"  to  V'  thick  and  from  0'  to  3'  long, 
occur  irregularly  at  this  mine. 

Just  below  where  the  Se'U'ickley  coal  passes  under  Tevebaugh 
it  exhibits  the  foUov.ing  structure  at  the  Finley  Oakes'  heir.s 
opening  : 
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Ft.   In. 


Ft.   In. 


Sandstone  , 
Slate 


Coal,  upper  bench 2     3 

Slate o       y. 

Coal I   \\)i  \ 

Slate o     ly'z  I 

Coal I     9     J 


At  fifty  feet  in  the  mine  the  coal  has  the'f  olio  wing  structure  : 


Coal,  upper 
bench. 


coal . 

slate. 

coal . 
I  slate. 
[  coal . 


Ft.  In. 

I       % 

o  1 

o  5 

o  xYi 

o  6 


Ft.  In. 


Ft.  in. 


Slate o    4 

Coal,  lower  bench,  good  to  bottom 3    S 


On   Helen.s    run,    tln-ee-fourths  of  a  mile   above  its  mouth, 
the  Sewickley  coal  shows  as  follows  on  the  land  of  Mrs.  Tetrick: 


Ft.   In. 


Hard  slate. 
Soft  slate... 


Ft.  In. 
I  o 
o     6 


5     S 


Coal,  upper  bench,  thin  sulphur  bands 2     o 

Bone '. o     5 

Coal,  lower  bench 3     3 

Coal,  with  sulphur  balls,  bottom  not  seen J 

On  Mill  Fall  run  which  puts  into  the  West  Fork  river  on  its 
north  bank  just  Ijelow  Monongah,  INIarion  county,  this  coal  shows 
the  following  measurement  at  the  Millard  Boggess  mine,  according 
to  Mr.  Stevenson  : 

Ft.  In.  Ft.   In. 

Coal,  upper  bench 3     5      1 

Slate o       y 

Coal o     5      \ 5  734' 

Slate o       /i 

Coal,  lower  bench,  visible i     9 

The  coal  is  six  feet,  tliree  inches  thick  at  the  mouth  of  the 
entry,  and  at  one  point  in  the  mine  seven  feet,  six  inches. 

Hon.    J.  \y.  Paul,  .State   ^Nline   Inspector  for  ^^\'st   \'irginia 
made  an  examination  of  the  Sewickley  coai.  in  tliis  same  region 
of  Marion  comity  for  Mr.  (icorge  F.  Duck,  of  Clearfield,  Pa.    dur- 
ing October,  I'.HM),  the   results  of  which   have   been  kindly  o-iven 
the  Survey  by  Mr.  Duck,  as  follows  : 
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Section   and   analysis    of    Sewickley   coal   seam    from   mine 
on  Tevebaugli  creek,  aliout  one  mile  from  the  West  Fork  river. 


Analyses. 

(I) 

Moisture 1.03 

Volatile  matter 39  90 

Fixed  carbon 47-19 

Ash II. 88 


(2) 

0.89 

41.07 

48.  iS 

9.S6 


Sulphur 


100.  00      100.  GO 
.     4.80  4.50 


Section  of  Coal. 


(i)  Bone  coal  roof 

(2)  Coal o^  ^" 

(3)  Bone o  i 

(4)  Coal o  7 

(5)  Bone o  ij^ 

(6)  Coal o  9 

(7)  Slate o  I 

(Sj  Coal 3  7 


5       W^ 


Anah'sis  Xo.  (1)  omits  Xos.  3,  5  and  7  of  the  section. 
Analysis  Xo.  (2)  is  of  the  lower  bench  Xo.  8  only. 

Section   and   analysis   from   mine  of  D.  T.  ]\Iartin  on  Little 
Bingamon  creek,  near  Sturm's  Mills  : 


Analyses. 

(I) 

Moisture i .  40 

Volatile  matter 3S.15 

Fixed  carbon 49-S7 

Ash 10.58 


(2j 

1-43 
38.67 
51.21 

8.69 


100.00       100.00 
Sulphur 3.47  4.42 


Section  of  Coal. 

(i)  Coal o'  i" 

(2)  Bone  and  sulphur o  \yi 

(3)  Coal o  II 

(4)  Parting o  0]/% 

15)   Coal o  4>^ 

(6)  Slate o  q% 

(7)  Coal 3  o 


4      %Yi 

Analysis  Xo.  (1)  omits  Xos.  1  and  2  of  the  section. 
Analysis  Xo.  (2)  omits  Xos.  1,  2  and  6  of  the  section. 
Sulphur  balls  up  to  four  pounds  weight  in  bottom  of  Xo.  7. 

On  Indian  creek,  near  the  Marion-Monongalia  line,  this  Se- 
wickley coal  is  mined  quite  generally  for  local  supply,  and  varies 
between  six  and  seven  feet  in  thickness,  with  a  thin  (one  to  two 
inches)  slate  near  the  center.  It  furnishes  a  very  satisfactory 
steam  and  domestic  fuel.  The  sample  for  analysis  from  that  re- 
gion, given  in  the  table,  was  collected  by  Mr.  W.  F.  Hood,  of 
Lowsville,  from  the  mine  of  Mr.  J.  A.  Cox. 

The  coal  has  a  good  thickness  and  a  fine  reputation  both  for 
steam  and  domestic  use  from  Indian  creek  entirely  across  Monon- 
gaha  to  the  Pennsylvania  state  line,  along  all  of  its  eastern  crop 
which  borders  on  and  is  just  west  from  the  Monongahela  river. 
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Tlie  following  sections,  measured  by  Mr.  John  M.  Gregg,  on 
Scotts  and  Robinsons  Runs,  Monongalia  county,  show  its  struct- 
ure there: 

WILLIAM  DEBTS  MINE,    SCOTTS  RUN. 

Pt.   In.  Ft.   In. 

Coal,  upper  bench 3     o) 

Slate o     il 6     i 

Coal,  lower  bench 3     oj  , 

On  the  land  of  William  Baremore,  Scotts  Run,  the  Sewickley 
sandstone  comes  down  and  locally  cuts  out  the  upper  bench  of  the 
coal,  so  that  Mr.  Gregg  found  there  the  following: 

Ft.  In. 

Sandstone,  Sewickle}- 7     o 

blate o     7 

Coal 4    o 

At  the  mine  of  C.  C.  Lazzell,  Robinsons  run,  tliis  coal  shows 
as  follows,  as  measured  by  ^Nlr.  Gregg: 

Ft.  In.  Ft.  In. 

Coal,  upper  bench 2     6   "| 

Slate o     yA 5     X 

Coal,  lower  bench 2     6   J 

The  chemical  character  of  the  Sewickley  coal  is  approxi- 
mately shown  by  the  following  table  of  analyses,   all  of  which 
were  made  by  Prof.  B.  H.  Hite  and  assistants  except  Nos.  6  and 
7,  quoted  from  Hon.  J.  W.  Paul's  Sewickley  coal  report: 
SEWICKLEY  COAL  ANALYSES. 


Average I   I.  13 


u 

, 

(U 

a 

0) 

u 

tlj 

3 
u 

\D 

u 

V 

0 

u 

3 

TS 

a. 

H 

1 

> 

"in 

< 

0 

a, 

Phos 

M 

1.03 

35.83 

53-93 

9.  21 

100. 

2.  72 

O.OII 

^3355 

1.64 

34-55 

51-87 

11.94 

100. 

3-59 

O.OIO 

12859 

1.23 

33-23 

54-67 

10.87 

100. 

1-45 

0.008 

13417 

0.  64 

34.57 

54-22 

10.57 

100. 

2.88 

0.005 

12983 

1-25 

38-  47 

51-57 

8.71 

100. 

4.  62 

0.0057 

13231 

I- 13 

37  29 

49-26 

12.  7,2 

100. 

4-91 

0.  006 

12726 

1.03 

39-90 
38.15 

47-  19 
49-87 

11.88 
10.58 

100. 
100. 

4.80 
3-47 

1.40 

0.75 

34-  17 

53-24 

12.84 

100. 

2.82 

0.015 

12642 

I- 13 

36.  24 

51.64 

10.99 

100. 

3-47 

0.0067 

13020 

10. 


0.76      19.37    69.38    10,49   loo-       1-73     0.025 
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LOCATION  OF  MINES  FROM  WHICH  SAMPLES  WERE  TAKEN. 

Wm.  Baremore  mine,  on  Scotts    run,  Monongalia  countj-. 
Wm.  Deets  mine,  on  Scotts   run,  Monongalia  county. 

C.  C.  Lazzell  mine,  on  Robinsons   run,  Monongalia  county. 
J.  A.  Cox  mine,  Indian  creek,  Monongalia  county 

Millard  Boggess  mine,  |-^  mile  above  mouth  of  Idih  Fall  run,  Marion  Co. 
Chas.  Jackson  mine,  on  Tevebaugh   run,  Marion  county. 
Mine  on  Tevebaugh   run,   i  mile  from  West  Fork  river. 

D.  T.  Martin's   mine,    near  Sturm's  Mills   on  Little   Bingamon  Creek, 

Marion  county. 

9.  George's  Creek  Coal   &   Iron   Company's    mine,   Chetham   shaft  No.  2, 

%  mile  east  of  Farmington,  Marion  county. 

10.  Gas  Coal  mine,  at  Windom,  Mineral  county. 

These  analyses  do  not  fairly  represent  the  coal,  since  all  except 
two  were  collected  near  the  crop,  and  hence  are  higher  in  both  ash 
and  sulphur  than  would  be  found  under  normal  mining  condi- 
tions. 

^Making  due  allowance  for  the  crop  coal  character  of  most  of 
the  samples  taken  from  near  the  surface  in  country  banks,  (because 
the  coal  has  not  yet  been  mined  on  a  commercial  scale  except  at 
the  two  localities  mentioned,  Fairmont  and  Windom),  it  is  read- 
ily observed  that  the  coal  will  run  higher  in  ash  than  the  Pitts- 
burg by  three  to  four  per  cent. ,  and  probably  one  per  cent,  higher 
in  sulphur,  with  approximately  the  same  amount  of  volatile 
:sL\TTER,  but  less  of  FIXED  CARBON  bv  two  to  three  per  cent. ,  while 
MOISTURE  and  phosphorus  are  nearly  the  same. 

The  open  burning  character  of  the  coal  will  largely  offset  the 
greater  percentage  of  ash  and  sulphur,  so  that  for  steam  and  do- 
mestic uses  this  coal,  when  mined  in  a  commercial  way,  and  prop- 
erly freed  from  slate  and  bone,  vnll  not  fall  much  below  the  Pitts- 
burg coal  in  general  fuel  results. 

The  high  percentage  of  sulphur  would  appear  to  forbid  its 
manufacture  into  coke,  unless  crushing  and  washing  should  greatly 
reduce  this  undesirable  element. 

The  sample  Xo.  10,  from  "Windom,  belonging  as  it  does  in  the 
highly  folded,  and  incipiently  metamorphosed  region  of  the  semi- 
bituminous  coals,  near  the  most  eastern  ridge  of  the  Alleghany 
mountain  range,  is  of  course  much  higher  in  fixed  carbon,  and 
lower  in  volatile  matter,  than  the  unchanged  coals  west  of  the 
Alleghanies,  and  hence  does  not  properly  belong  in  a  table  of  bi- 
tuminous coals. 
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SEWICKLEY  LIMESTONE. 

At  a  short  interval  below  the  Sewickley  coal  there  nearl}'  al- 
ways occurs  a  gray  limestone,  five  to  twenty  feet  in  thickness, 
which  hears  the  same  name  as  the  coal.  Its  position  is  well  shown 
in  the  Lambert  shaft  section,  as  Avell  as  in  many  of  the  other  sec- 
tions already  given.  It  is  usually  fairly  pure  and  makes  an  excel- 
lent liuilding  or  agricultural  lime. 

THE  REDSTONE  COAL. 

Lying  fifty  to  seventy  feet  below  the  Sewickley  coal,  and  thirty 
to  fifty  feet  above  the  Pittsburg  bed,  there  occurs  another  coal  ho- 
rizon which  in  two  or  three  districts  of  the  State  attains  considera- 
ble importance.  It  was  first  discovered  on  Redstone  creek,  Fay- 
ette county,  Pa.,  and  was  designated  the  REDSTONE  COAL  by 
the  First  Geological  Survey  of  that  state,  although  it  does  not  ap- 
pear to  occur  in  good  thickness  at  any  locality  within  Pennsyl- 
vania. 

On  Scotts  and  Robinsons  runs,  in  Monongalia  county,  five 
miles  northwest  from  MorgantoAvn,  there  is  a  small  area  where  the 
coal  attains  a  thickness  of  four  to  six  feet,  and  is  apparently  of 
about  the  same  quality  as  the  Pittsburg  bed,  forty  feet  below.  It 
was  formerly  mined  there  for  domestic  purposes  to  a  limited  ex- 
tent, but  as  the  Sewickley  coal  above  and  the  Pittsburg  l^elow 
are  so  convenient,  the  mines  on  the  Redstone  have  all  been  aban- 
doned and  are  now  fallen  shut,  so  that  no  samples  for  analysis 
could  be  secured  from  that  region.  It  was  once  analyzed,  how- 
ever, by  Dr.  John  J.  Stevenson,  who  reported  it  to  contain  about 
three  per  cent,  of  sulphur.  It  is  a  good  fuel  for  either  steam  or  do- 
mestic purposes. 

In  passing  both  north  and  south  from  the  Scotts  and  Ro])in- 
sons  run  localities,  the  coal  thins  away  before  reaching  the  Penn- 
sylvania line  on  the  one  linid,  or  the  Marion  county  line  on  the 
other,  since  in  the  Fairmont  region  only  a  trace  of  the  coal  re- 
mains in  a  fireclay  horizon  at  the  projier  interval  above  the  Pitts- 
isuHG  coal. 

Still  fartliiT  smith,  however,  it  reappears  in  the  section  at 
Clarl^sburg,  too  thin  and  impure  to  l)e  valuable,  but  thickening  up 
farther  south  into  a  very  important  and  valuable  coal  seam,  in 
southern  Harrison,  and  adioining  regions  of  Bar1.)our,  Upshur, 
Lewis,  and  jtossibly  some  if'tions  of  Gilmer. 
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This  coal  is  mined  and  shipped  to  Baltimore  and  the  east  on 
an  extensive  scale  by  the  Century  Coal  Company,  at  Century,  Bar- 
bour county,  near  the  line  between  the  latter  and  Upshur  county, 
by  a  shaft  150  feet  in  depth.  The  following  sections  of  the  Red- 
stone coal,  as  measured  in  the  Century  mine  by  Mr.  A.  P.  Brady, 
exhibit  the  structure  of  the  coal,  and  also  the  analysis,  and  calor- 
ific value  of  the  same  as  determined  in  the  laboratory  of  the  Sur- 
vey by  Prof.  Hite  and  his  assistants. 

Analysis. 

Ft.  In.         Ft.  In. 

Slate 

Draw  slate i     o  Moisture 0.67 

Coal 07"!  Volatile  matter 36.89 

Bon-e  coal o       }4  [  •••  5     5  Fixed  carbon 554i 

Coal 4     91^  J  Ash 7.03 


Total 100.00 

B.  T.  U.  (British  Thermal  Units)— 13634  Sulphur 2.43 

Phosphorus  0.009 

"Butts"  run  S.  78°  E.,  Face  S.  12°  W.,  Greatest  rise  S.  50° 
E.  Sample  for  analysis  taken  from  southwest  side  of  mine  on  C. 
Heading. 

Another  portion  of  the  Century  mine  exhibits  the  following 
structure  for  this  coal  accorcUng  to  Mr.  Brady: 

Analysis. 
Ft.  In.         Ft.  In. 

Sandrock 

Slate Moisture 0.67 

Bone  coal o     4     1  Volatile  matter 36.21 

Coal 50',  ./  Fixed    carbon 54-38 

Slate o       >il'"^       /^  Ash 8.74 

Coal o     7     J  

Total 100.00 

B.  T.  U.=i33i4  Sulphur 2.90 

Phosphorus    0-035 

Sample  for  analysis  taken  from  northeast  side  of  mine,  A 
heading,  room  No.  2. 

These  analyses  reveal  a  coal  of  fine  quality,  which  comes  out 
of  the  mine  in  handsome  cubical  blocks,  stands  shipment  well, 
and  has  already  established  a  fine  reputation  for  ifself  as  a  steam 
and  general  fuel  coal  of  the  highest  excellence.  It  has  an  excellent 
roof,  much  better  than  the  underlying  Pittsburg  bed. 

This  coal  covers  an  area  of  several  thousand  acres  on  the 
heads  of  the  tributaries  of  Elk  creek,  adjoining  the  Century  and 
Berryburg  region,  where  it  overlies  the  great  Pittsburg  seam  by 
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only  twenty-eight  to  thirty-five  feet.  The  Century  conopany's 
shaft,  185  feet  in  depth,  goes  on  through  the  Pittsburg  coal  which 
is  found  to  be  eight  feet  thick  and  twenty -eight  feet  under  the 
Redstone. 

This  coal  was  not  seen  at  the  Berryburg  mine  wliich  operates 
the  Pittsburg  coal  exclusively,  but  Mr.  O'Neal,  the  superintendent, 
states  that  the  Redstone  is  present  an  J  about  four  feet  thick,  tliirtj'' 
to  thirty-five  feet  above  the  Pittsburg. 

On  Freeman's  creek  and  Kincheloe  creek  southward  from  Jar- 
visville,  Harrison  county,  there  is  another  large  area  of  this  Red- 
stone coal  where  it  is  four  and  one-half  to  five  feet  thick,  and 
quite  generally  mined  for  domestic  use. 

In  many  regions  of  Lewis  county,  there  are  also  two  coal  beds 
thirty  to  forty  feet  apart,  and  the  upper  one  while  generally  iden- 
tified with  the  Pittsburg  seam,  may  really  be  the  Redstone.  The 
latter  always  overlies  a  j^ellow  limestone  in  the  Clarksburg,  Berry- 
burg and  Century  regions,  and  as  a  yellow  limestone  comes  a 
short  distance  below  the  upper  of  the  two  coals  at  AVeston,  Lime- 
stone run,  Polk  creek,  and  other  localities  in  Lewis  where  the  two 
are  present,  it  is  quite  jjossible  that  the  upper  one  may  represent 
the  Redstone,  unless  the  lower  one  which  is  seldom  more  than 
three  feet  thick  in  Lewis,  should  be  the  Little  Pittsburg,  since 
it  also  occurs  under  a  yellow  limestone  in  Monongalia,  Marion  and 
elsewhere. 

This  stratigrapbic  (luestion  w'ill  be  cleared  up  in  the  later 
detailed  studies  for  the  county  reports. 

Tlirough  Gilmer  and  Braxton  and  on  across  Clay,  Roane  and 
Kanawha,  only  one  coal  is  present,  and  it  has  always  been  iden- 
tified as  the  Pittsburg,  but  should  the  upper  one  of  the  two  in 
Lewis  prove  to  be  the  Redstone,  then  the  coal  in  Braxton,  Gilmer 
and  on  to  the  Great  Kanav,ha  would  be  the  same.  The  two  coal 
beds  lie  so  close  together,  that  the  fpiestion  is  not  of  serious  im- 
portance, since  both  belong  in  practically  the  same  coal  forming 
epoch. 

REDSTONE  LIMESTONE. 

Lying  only  a  tew  feet  under  the  Redstone  coal,  there  nearly 
always  occurs,  especially  when  the  Redstone  Coal  is  of  merchantable 
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thickness,  a  yellowish,  impure  limestone,  named  the  Redstone 
Limestone  b}'  Dr.  John  J.  Stevenson.  It  has  a  thickness  of  five 
to  twenty  feet,  sometin.es  extending  down  nearly  to  tne  Pittsburg 
coal,  and  giving  much  trouble  in  supporting  the  mine  roof  of  the 
latter.  The  limestone  is  usually  too  impure  for  economic  use  and 
hence  it  is  seldom  quarried  except  for  road  material. 

THE  PITTSBURG  SAXDSTOXE. 

In  the  Fairmont  region  and  especially  along  the  eastern  crop 
of  the  Pittsburg  coal,  there  is  often  found  a  thick,  coarse,  gray 
sandstone,  usually  very  soft,  and  readily  disintegrating  when  ex- 
posed to  the  weather.  When  this  sandstone  is  present  in  a 
massive  condition  the  overlying  Redstone  Coal  and  Limestone 
are  nearly  always  absent.  For  instance  on  the  east  side  of  the 
Monongahela  river  at  Morgantown,  and  on  eastward  to  Cheat 
river,  the  sandstone  is  present  in  a  massive  condition,  only  two  to 
five  feet  above  the  Pittsburg  Coal,  while  not  a  trace  of  the 
Redstone  Coal  is  to  be  seen,  but  on  the  west  side  of  the  Monon- 
gahela, only  two  miles  distant,  the  sandstone  is  gone  entirely, 
while  the  Redstone  Coal  and  Limestone  are  both  present. 

When  massive,  the  sandstone  contains  much  feldspathic 
material  and  easily  disintegrates  into  a  bed  of  coarse  sand  where 
exposed  along  the  roads,  etc.  It  has  been  Cjuarried  to  some  extent 
for  building  stone  in  the  Fairmont  region,  but  it  furnishes  a  poor 
quality  which  stains  badly  and  will  not  k-ng  endure  the  action  of 
the  elements. 

Southward  through  southern  Lewis,  eastern  Gilmer,  and 
southern  Braxton  a  great  cliff  rock  appears  to  come  at  this 
horizon,  being  very  conspicuous  for  many  miles  above  Glenville, 
on  the  Little  Kanawha  river,  as  well  as  southwestward  through 
Braxton,  Roane  and  Kanawha  counties.  It  also  forms  conspicuous 
cliffs  in  the  region  of  Hartford,  PomeroJ^  Point  Pleasant  and 
other  localities  along  the  Ohio  river  between  Hartford  and 
Huntington. 

It  occurs  in  some  high  knobs  south  of  Elk  river,  near  the 
mouth  of  Strange  creek,  and  possibly  in  Mt.  Pisgah,  near  Clay 
Court  House,  a  mile  east  of  the  abandoned  Chatauqua  grounds. 
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THE  PITTSBURG  GOAL. 

Among  the  ricli  mineral  deposits  of  the  great  Appalachian 
field,  the  Pittsburg  coal  bed  stands  preeminent.  Other  coal  beds 
may  cover  a  wider  area,  or  extend  with  greater  persistence,  but 
none  surpass  the  Pittsl)urg  seam  in  economic  importance  and 
value.  It  was  Avell  named  by  Rogers  (H.  D.)  and  his  able  assist- 
ants of  the  First  Geological  Survey  of  Pennsylvania  in  honor  of 
the  city  to  whose  industrial  growth  and  supremacy  it  has  contrib- 
uted so  much.  "Whether  or  not  the  prophetic  eye  of  that  able 
geologist  ever  comprehended  fully  the  part  which  this  coal  bed 
was  to  play  in  the  future  history  of  the  city  which  gave  it  a  name 
we  do  not  know;  but  certain  it  is  that  the  seven  feet  of  fossil  fuel 
which  in  Rogers'  time  circled  in  a  long  black  band  around  the  hills, 
and  overlooking  the  site  of  Pittsburg  from  an  elevation  of  400  feet 
above  the  waters  of  the  Allegheny  and  Monongahela,  extended 
up  the  latter  stream  in  an  unbroken  sheet  for  a  distance  of  200 
miles,  has  been  the  most  potent  factor  in  that  wonderful  modern 
growth  which  has  made  the  Pittsburg  district  the  manufacturing 
center  of  the  world. 

That  this  claim  for  the  supremacy  of  the  Pittslmrg  district 
(including  Wheeling  and  tlie  Monongahela  river  region)  is  valid 
can  hardly  be  doubted,  when  we  see  its  iron,  steel,  glass  and  other 
jjroducts  going  to  every  part  of  the  western  continent,  and  even 
invading  the  long  established  manufacturing  dynasties  of  Europe. 

AGE. 

The  Pittsburg  coal  is  the  lowest  member  of  the  Monongahela 
series,  and  so  far  as  one  may  judge  of  relative  age  when  com{)aring 
the  coals  of  distant  countries  would  correlate  closely  with  the  great 
l)ed  at  Comm entry  in  central  France. 

Just  where  in  the  series  between  the  Pitts})urg  and  Waynesburg 
coals,  the  Permian  flora  found  in  the  roof  of  the  latter  was  first 
introduced,  we  do  not  know,  because  no  systematic  collection  of 
fos.s*ils  has  ever  been  made  at  any  horizon  in  the  Monongahela  se- 
ries, below  the  top  member,  in  fact,  none  until  marine  conditions 
are  found  800  feet  under  the  Pittsburg  coal. 

The  coal  making  ei)0ch  of  the  Appalachian  Carl»oniferous 
really  culminated  and  its  decline  began  with  the  de})osition  of  the 
Upper   Freeport   bed   at   the   summit  of  the  Allegheny   series  of 
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Rogers  (Xo.  XIII),  since  the  few  fossil  plants  found  in  the  600 
feet  of  the  Conemaugh  strata,  which  supervene  between  the  Upper 
Freeport  and  Pittsburg  coals,  are  either  identical  with  or  closely 
affiUated  to  Coal  Measure  types  of  plants  that  survive  into  the 
Permian  flora  of  Europe  and  Texas.  This  is  also  mainly  true  of 
the  last  marine  faunal  tyj)es  occurring  at  the  horizon  of  the  Ames 
limestone,  about  300  feet  below  the  Pittsburg  bed,  and  therefore 
in  Bulletin  66,  U.  S.  G.  Survey,  page  19,  the  dividing  line  between 
the  Upper  and  Middle  Carboniferous  was  dra-nii  through  the  middle 
of  the  Conemaugh  (Xo.  XIV),  at  the  close  of  the  Ames  limestone 
stage  when  marine  life  became  practically  extinct  in  the  Appalach- 
ian sediments.  Hence  the  600  to  700  feet  of  strata  extending 
from  the  Ames  limestone  to  the  Waynesburg  coal,  and  enclosing 
the  great  Pittsburg  bed  near  the  center,  may  possibly  be  of  Per- 
mo-Carboniferous  age. 

The  Lescujropterk  Morii  Schimp.  (Lx.)  and  the  large  reptil- 
ian tracks  found  by  Lyell  near  Greens ourg,  Pennsylvania,  point  to 
the  same  conclusion  with  reference  to  the  age  of  the  Pittsburg  bed; 
namely,  that  it  belongs  to  the  closing  stage  of  the  Carboniferous 
system  rather  than  to'  the  middle  of  the  same. 

AREA. 

Before  the  drill  of  the  Petroleum  seeker  had  penetrated  every 
region  of  the  great  Appalachian  basin,  it  was  supposed  that  the 
Pittsburg  coal  spread  in  a  continuous  sheet  under  every  portion  of 
that  area  where  its  outcrop  was  buried  from  ^dew.  This  conclusion 
was  based  upon  the  unfailing  continuity  of  the  bed  southward  for 
200  miles  from  Pittsburg  to  the_ headwaters  of  the  Monongahela, 
and  also  westward  into  Ohio,  and  its  reappearance  on  the  river  of 
that  name  at  Pomeroy,  as  also  on  the  Great  Kanawha  at  Raymond 
City,  PocataUico,  and  Charleston.  But  the  studies  of  Prof.  Orton 
and  others  in  Ohio,  and  my  own  in  West  Virginia,  aided 
by  the  petroleum  drilling  there,  have  shown  that  the  coal  is  ab- 
sent, or  but  poorly  developed  over  large  areas  where  it  had  for- 
merly been  considered  present.  Hence  to  the  list  of  counties  of 
West  Virginia  named  in  Bulletin  Qo,  United  States  Geological  Sur- 
vey, page  64,  ^dz :  Calhoun,  Roane,  Ritchie,  Pleasants  and 
"Wood,  where  this  coal  is  absent  or  in  poor  development,  must  now 
be  added  the  most  of  Doddridge,  Jackson,  Tyler  and  probably 
half  of  Wetzel,  since  two  tests  with  the  diamond  drill  near  the 
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center  of  the  latter  county,  found  only  two  feet  of  coal  at  a  depth 
of  425  feet  below  the  valley  of  Fishing  Creek.  This  area,  to- 
gether with  that  previously  known  to  be  barren,  or  to  have  only 
a  patchy  development  in  West  Virginia  and  Ohio,  will  aggregate 
between  4,000  and  5,000  square  miles,  a  rather  startling  figure 
when  substracted  from  the  supposed  area  of  a  coal  bed  so  valua- 
ble as  the  Pittsburg  in  its  developed  regions. 

There  has  has  been  much  speculation  as  to  the  area  which  this 
coal  may  once  have  covered.  The  isolated  patches  of  the  bed  in 
the  George's  creek  and  North  Potomac  region;  the  few  knobs  of  it 
in  Preston,  Barbour  and  Upshur  counties  of  West  Virginia,  to- 
gether with  its  presence  in  the  solitary  peak  of  Round  Top  in  Bed- 
ford county,  Pennsylvania,  forty-five  miles  from  any  other  outcrop 
of  the  bed,  and  far  east  of  the  Alleghany  mountains,  have  led 
some  geologists  to  believe  that  it  may  once  have  extended  north- 
westward to  the  Lake  region,  and  eastward  possibly  to  the  North 
mountains,  or  even  to  the  Blue  ridge,  having  been  removed  from 
all  this  wide  expanse  by  the  enormous  erosion  to  which  it  has  been 
subjected  since  Carboniferous  time.  Whether  the  limits  thus  as- 
signed were  ever  attained  by  the  spread  of  Coal  Measure  swamps, 
we  shall  never  know  to  a  certainty,  but  that  there  is  no  inherent 
improliability  in  the  hypothesis,  will  appear  from  the  fact  that  the 
oldest  member  of  the  Carboniferous  system,  the  very  hard  and 
erosion-resisting  sandstones  of  the  Pocono,  with  its  included  coal 
beds,  extends  to  the  North  Mountain  region  at  several  points  along 
that  great  ridge.  Of  course,  if  the  Coal  Measures  ever  covered  an  area 
as  wide  as  this  lowest  member  of  the  Carboniferous,  the  probabili- 
ties are  that  the  area  of  the  Pittsljurg  bed,  which  has  escaped  ero- 
sion, is  only  a  fragment  of  its  former  extent.  But  however  this 
may  be,  its  entire  area  of  Avorkable  coal  remaining  in  the  states  of 
Pennsylvania,  Ohio,  West  Virginia  and  INIaryland,  docs  not  proba- 
bly exceed  6,000  squar3  miles. 

STRUCTURE. 

Dr.  J.  J.  Stevenson,  of  the  University  of  New  York,  was  the 
first  geologist  to  make  a  detailed  study  of  the  Pittsburg  coal  bed, 
and  to  describe  the  peculiar  structure  which  so  distint^tly  charac- 
terizes it,  that  the  coal  seam  may  be  thereby  identified  with  consid- 
erable certainty  over  a  wide  area.     In  Report  K,  Second  Geologi- 
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cal  Survey  of  Pennsylvania,  he  shows  that  a  series  of  thin  parting 
slates  and  clays  subdivide  the  bed  into  several  definite  members, 
which  may  be  grouped  as  follows  : 

"Roof"  coals. 
"Over" -clay. 
"Breast"  coal. 

Parting. 
"Bearing-in"  coal. 

Parting. 
"Brick"  coal. 

Parting. 
"Bottom"  coal. 

"The  "roof"  coals  are  a  number  of  thin  layers  of  coal  (two 
to  twelve  inches  each)  separated  by  shales  or  clays  of  varying' 
thickness.  Some  of  the  layers  are  good  coal,  while  others  contain 
much  dirt  and  other  impurities.  Their  number  ranges  from  one 
to  eight,  or  even  more,  and  their  combined  thickness  seldom  ex- 
ceeds three  and  one-half  to  four  feet,  while  the  separating  slates 
and  clays  may  be  only  haH  as  much,  or  they  may  often  exceed 
the  coal  in  thickness  by  two  or  three  times.  In  practical  mining 
operations  all  this  •  'roof '  coal  is  wasted,  because  the  coal  layers 
make  a  good  support  for  the  over-l}d.ng  strata,  and  are,  therefore, 
left  as  the  roof  of  the  mine.  In  this  way  about  2, 000  tons  per  acre  of 
the  Pittsburg  coal  is  always  lost  without  any  attempt  to  recover  it. 
This  waste  is  so  large  that  some  of  the  mining  companies  are  con- 
sidering the  question  of  putting  in  crushing  and  washing  machin- 
ery with  a  view  to  taking  down  these  roof  coals,  and  thus  pre- 
venting the  great  loss  of  fuel  which  their  abandonment  entails 
upon  any  mine.  There  is  no  doubt  that  the  time  will  come,  many 
generations  hence,  when  at  great  cost,  the  Pittsburg  bed  will  be 
remined  to  secure  the  coal  which  is  now  rejected,  both  in  its  roof 
and  bottom  members,  since  all  of  it  would  be  valuable  fuel  if  freed 
from  the  included  slates  and  clays. 

The  "over-clay"  is  an  impure  fire  clay,  and  varies  much  in 
thickness,  sometimes  almost  disappearing,  and  again  thickening 
up  to  two  or  even  five  feet.  The  clay  is  usually  mottled  and  much 
shckensided,  so  that  it  becomes  a  dangerous  trap  when  left  as  a 
mtne  support,  since  large  pieces  of  it  will  drop  from  the  roof  with- 
out any  warning  sound.      Hence  it  is  generally  taken  down  at 
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once,  and  the  miner  has,  therefore,  given  it  the  name  of  "'draw- 
slate"  in  many  regions.  It  often  contains  what  appears  to  be 
stems  and  rootlets  of  plants. 

The  next  succeeding  (downward)  division  of  this  seam,  the 
"breast  coal"  of  the  miners,  also  often  termed  the  "main  bench," 
is  usually  the  most  important  and  valuable  division  of  the  whole 
bed.  Its  thickness  gradually  increases  from  the  Pittsburg  region, 
(where  it  is  usually  about  three  feet),  up  the  Monongahela,  attain- 
ing a  maximum  of  six  feet  at  Brownsville,  while  to  the  eastward  in 
the  George's  creek  and  North  Potomac  basin  of  ^laryland  and 
West  Virginia,  it  increases  still  more  to  seven  and  one-half  or  even 
ten  feet.  The  top  of  this  member  is  nearly  always  of  a  bony  na- 
ture for  a  thickness  of  one  to  four  inches,  and  frequently  this  must 
be  separated  and  rejected  in  mining,  but  even  where  this  is  not  re- 
quired, the  top  of  the  '  'breast' '  coal  is  distincth'-  harder  than  the 
rest  of  it,  and  inclined  to  a  cannelly  structure.  "Westward  to  the 
Ohio  river  this  "breast"  di\asion  thins,  and  in  the  Glendale  and 
Moundsville  shafts  is  only  two  feet  thick,  according  to  A.  P.  Bra- 
dy's measurement.  It  is  still  perfectly  distinct,  however,  with  the 
twin  slates,  one-half  an  inch  thick  each,  and  enclosing  four  to  six 
inches  of  "bearing-in"  coal  immediately  below. 

The  "bearing-in"  coal  is  so  named  by  the  Monongahela  river 
miner,  because  in  mining  operations  the  under-cutting  of  the 
"breast"  coal  is  made  in  this  layer,  the  latter  then  being  wedged 
or  ])lown  down,  and  the  "brick"  division  subsequently  taken  up. 
The  "bearing-in"  coal  is  usuall}"  brilliant  and  pure,  varying  in 
thickness  from  three  to  six  inches,  and  enclosed  by  two  thin  part- 
ing slates,  so  much  alike  in  color  and  structure  as  to  be  almost  in- 
distinguishable. Their  color  is  usually  a  dark,  mottled  gray,  in 
the  Pittsburg  to  Brownsville  region,  and  they  vary  in  thickness 
from  one-fourth  to  one  inch.  In  "West  Mrginia,  however,  espe- 
cially from  ]\Iorgantown  to  Clarksburg,  they  are  generally  a  dark 
bone,  and  will  sometimes  burn  up  with  the  coal.  The  persistency 
of  these  twin  slates  over  all  the  regions  drained  by  the  ^lunonga- 
h(,'l:i,  and  east  to  the  George's  creek  and  North  Potomac  field, 
while  westward  to  Wheeling,  Bellaire  and  the  neighboring  regions 
of  Ohio  they  still  apjjcar  to  be  present,  is  one  of  the  remarkable 
features  of  this  coal  bed.  ^\'llen,  however,  the  areas  of  this  coal 
south  of  the  Little  Kanawha  river  in  West  Virginia,  and  west  from 
the  Muskingum  in  Ohio  are  examined,  these  twin  slates  are  not 
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found,  or  if  represented  are  no  longer  recognizable  as  the  Mon- 
ongahela  partings,  but  the  '  'roof '  coals  and  '  'over-  clay' '  appear 
to  be  present. 

The  "brick"  coal  conies  next  under  the  lower  of  the  twin 
slates,  and  was  so  named  by  the  ^Nlonongahela  river  miners  because 
it  comes  out  in  oblong,  rectangular  blocks,  resembling  the  shape 
of  common  bricks.  It  is  usually  about  one  foot  thick.  The  part- 
ing which  separates  the  '  'brick' '  coal  from  the  next  lower  member 
is  always  present  along  the  Monongahela  from  Browns^dlle  to 
Pittsburg,  and  it  is  also  represented  in  the  George's  creek  and 
North  Potomac  field,  but  in  the  Fairmont  region  it  is  rarely  pres- 
ent, the  bed  there  being  generally  undivided  below  the  '  'bearing- 
in"  coal. 

The  '  'bottom' '  member  is  from  twelve  to  twenty  inches  thick 
along  the  Monongahela  in  Pennsylvania,  and  contains  so  many 
thin,  slaty,  sulphurous  laminae,  that  it  is  often  not  taken  out  in 
mining,  and  thus  another  thousand  tons  per  acre  of  this  bed  is 
wasted,  though  in  the  Fairmont  and  Cumberland  (George's  creek) 
regions,  it  is  mined  and  marketed  with  the  rest  of  the  coal. 

The    structure    here    described    can    be    best    illustrated    by 

giving  an  actual   section  of  the  coal  at  its  type  locality.     In  the 

Crmsby  mine  at   Twenty-first   street,    Pittsburg,    where   mining 

operations  have   been  carried  on  for  more  than   sixty-five  years, 

Mr.  J.  Sutton  Wall  took  the  following  measurements  (K  4,  Second 

Geological  Survey,  Pennsylvania,  page  177): 

Inches. 

fCoal 6     1 

Clav 2 

Clay 8}^ 

Parting o}4 

Coal 2 

Clav 9 

Coa'l 8 

'Roof'.. .. -i  Parting o}^  \-   56''' 

Coal 9 

Clay o> 

Coal 5 

Parting 0} 

Coal 2 

Parting 0} 

LCoal 2      J 
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"Over"-cla3- 9" 

"Breast"  coal 33'^  | 

Parting 0J4  I 

"Bearing-in"  coal    4      | 

Parting o'X  'f   61^'' 

"Brick"  coal 10      I 

Parting 0%  \ 

"Bottom"  coal 14     J 

Total  thickness  10^  e?/^^ 

Substantially  this  structure  may  be  seen  at  every  mine 
between  Pittsburg  and  Brownsville,  and  on  beyond  for  man}'' 
miles  (see  Reports  K  and  K  4,  Second  Geological  Survey, 
Pennsylvania). 

East  of  the  Monongabela  on  the  Youghiougheny  river,  the 
same  strucltire  is  well  illu>-trated  by  a  section  which  Mr.  W.  S 
Gresley,  F.  G.  S.  A.,  measured  for  me  with  great  care  at  the 
W.  L  Scott  estate  mines,  of  which  Mr.  Gresley  was  formerly 
superintendent      This  section,  near  Scott  Haven,  Pennsylvania, 

reads  as  follows : 

Inches. 

fCoal,  several  films  of  dirt 3/^1 

Shale,  black,  earthy 2 

Coal 234: 

Shale,  gray,  streaks  of  coal  near  top....  11 
Bone  (hard,  dull,  impure,  coal}-,  layer)   x 

Coal 2>^ 

hhale,  black 0% 

"Roof" -i  Coal lU 

Shale,  black,  coaly i 

Coal 3 

Slale,  gray,  with  irregular  coal  streaks  4^^ 
Coal,  compact,  free  from  "binders"  ...  9X 

Slate,  with  coal  streaks i '/2 

LCoal 2>^J 

'  Over"-clay,  impure,  fireclay,  light  gray  above, 
getting  browner  and  then  a  much  darker  gray 
with  coal  streaks  of  irregular  shapes,  especially 

toward    base 

"Breast"  coal,  (with   i>^  inches  of  bone  at  top,  and         ] 

next  10''  harder  than  th*^  rest   of  bench) 41  Vz 

Shale,  dark  grayish  brown,  mottled o}^ 

"Bearing-in"  coal,  clear  and  br.lliant 4 

Shale,  dark  grayish  brown,  mottled oyi  \- J2^'^ 

"Brick"  coal,  clear  and  brilliant II 

Shale,  parting oyi 

t  Coal  with  a  few  thin  dirt  layers  ...I2>^ 

"Bottom"  coal....  ■'.  c hale o'4 

(  Coal,  bright,  clean 2      J 

Total  thickness  of  bed 10'  5>^'' 

How  perfectly  this  great  coal-bed  preserves  the  Pittsburg 
type  of  structure  over  wide  areas,  is  shown  from  the  following  sec- 
tion  sent  me  l)y  .Nfr.    R.    L.   Somerville,   superintendent   of  tlie 
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George's  Creek  Coal  and  Iron  Company,   Lonaconing,  Marj'-lar.d. 

The  locality  is  east  of  the  Alleghany  mountains,   and  150  miles 

from  Pittsburg.     It  is  as  follows: 

Inches. 

"Roof"  coal  with  slate  parting  below 20 

"Breast"  coal,  6^'' of  bone  on  top 91 

"Slate" I 

'  'Bearing-in' '  coal 4% 

Slate 034; 

"Brick'  coal 16 

Slate.... 0% 

'  'Bottom ' '  coal 15 

Total  thickness  of  bed 12'  d^lA," 

This  type  of  structure  is  practically  universal  over  all  of  the 
Pennsylvania,  Maryland  and  eastern  Ohio  area  of  the  bed.  The 
different  members  vary  considerably  in  thickness,  as  for  instance 
the  gradual  increase  of  the  "breast"  coal  from  three  feet  at 
Pittsburg  to  six  at  Brownsville,  58  miles  up  the  Monongahela 
river,  or  to  seven  and  even  ten  feet  in  the  Georges  creek  and  North 
Potomac  regions  of  Maryland  and  West  Virginia,  or  a  decrease 
may  take  place  in  the  same  to  thirty  and  sometimes  to  twenty 
inches,  as  in  the  Wheeling  and  Bellaire  regions,  but  each  of  the 
main  sub-divisions  can  be  distinctly  recognized,  so  that  whether 
at  Fairfax  Knob,  on  the  summit  of  the  Alleghany  mountains, 
3,200  feet  above  the  sea,  or  deep  down  in  the  center  of  the 
great  Appalachian  trough  buried  under  1,500  feet  of  sediments, 
the  explorer  can  readily  identify  this  great  coal-bed,  not  only 
from  its  associated  rocks,  but  from  its  strata  graphical  elements  as 
well,  and  from  even  the  fracture  of  the  cosd.  The  writer  once  had 
a  practical  illustration  of  this  latter  peculiarity  of  the  Pittsburg 
seam.  About  the  year  1880  a  coal-bed  was  discovered  near  the 
summits  of  the  hills,  south  from  Huntington,  West  Virginia,  and 
on  one  of  the  excursions  to  ihe  southern  portion  of  the  state, 
with  the  University  students  of  geology,  the  mayor  of  Huntington 
requested  me  to  determine,  if  possible,  to  what  horizon  the  coal 
belonged.  It  proved  an  easy  problem  to  identify  it  since  the 
Ames  and  Ewing  limestones,  with  their  characi eristic  fossils,  were 
readily  found  in  the  bed  of  Four  Pole  cieek,  fifty  feet  above  the 
Ohio,  and  above  them  the  ordiuarv  rock  Luccessii.-n  of  the 
Conemaugh  series.  But,  anxious  to  know  what  the  miner  who 
was  digging  the  coal  thought  of  the  matter,  he  was  interrogated, 
and    he    replied    as    follows:      "I    don't   know   anything   alout 
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geology,  but  I  dug  coal  several  years  in  the  Pittsburg  seam, 
along  the  Monongahela,  and  this  coal  reminds  me  of  the  Pittsburg 
in  the  way  it  breaks  into  blocks."  Thus  had  the  miner  correctly 
diagnosed  the  horizon  of  the  bed  by  his  own  peculiar  methods, 
though  300  miles  distant  from  where  he  had  learned  its  structure, 
with  onh'  the  tools  of  his  trade  and  his  bright  observing  mind  as 
his  guides,  strong  testimony  to  the  persistence  of  even  the  internal 
structure  of  the  bed. 

The  oil-well  driller  is  required  to  identify  this  coal  correctly 
in  the  great  petroleum  districts  of  West  Virginia  and  Pennsyl- 
vania, between  the  Ohio  and  Monongahela  rivers,  where  ic  is 
buried  from  sight  by  the  Permian  beds  all  the  way  from  500  to 
1,500  feet.  It  is  there  a  key-rock  for  determining  the  amount  of 
casing  and  the  depth  of  the  oil  sands,  and  thu?  many  dollars  of 
expense  depend  upon  the  correctness  of  the  driller's  identification. 
This  he  does  by  observing  the  character  of  the  drillings  as  brought 
to  the  surface  by  the  sand  pump,  or  in  other  words  he  observes 
the  stratigraphic  succession  in  his  own  peculiar  way,  and  in  the 
hundreds  and  even  thousands  of  hole*  drilled  in  this  area,  he  has 
only  two  or  three  mistakes  charged  against  his  accuracy*  of 
discrimination. 

This  coal  is  always  traversed  b\'  two  systems  of  joints  or 
cleavage  planes  approximately  at  right  angles  to  each  other,  making 
in  miners'  parlance  the  "butts"  and  "faces"  of  the  mine.  The 
direction  of  these  planes  is  fairly  constant  for  the  same  region, 
and  they  i:ive  to  the  coal  its  characteristic  appearance  on  the  cars. 
Along  the  Monongahela  river  in  Pennsylvania  the  butts  run  from 
N.  60°  W.  to  N.  70°  \V.,  or  what  is  the  same  thing,  S.  60°  E.  to 
►S-  70°  E.,  and  therr  appears  to  be  a  gradual  increase  in  the  angle 
from  Pittsburg  southward  up  the  river.  The  "face"  oeLung  is  of 
course  at  rignt  angles  to  that  of  the  "butts,"  and  for  the  Fairmont 
region  generally,  the  two  have  the  following  courses  more 
frequently  than  any  other,  viz:  "butts"  S.  75°  E.,  "faces"  S.  15° 
W.,  as  determined  by  Mr.  S.  D.  Brady.  Further  south  in  the 
Clarkfll)urj>  rej.'ion  the  angles,  are  S.  78°  E.,  and  S.  12°  W. 
respectively.  In  the  Tyrconnell  district  between  Clarksburg  and 
Grafton  the  angles  are  80°  to  8U°  and  10°  to  8^°.  Berrjburg 
gives,  "butt^"  S.  79°  E.,  "faces"  S.  11°  W.  In  the  Wheeling 
region  the  angles  as  reported  by  Mr.  Brady,  read  S.  73''  E.  and 
8.  17°  W. 
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In  tne  Hartford  district,  Mason  count}^  Mr.  A.  P.  Brady 
reports  the  "butts"  running  due  north  and  south,  while  the 
"faces"   run  east  and  west. 

The  Pittsburg  Coal  is  also  remarkable  for  the  number  and 
size  of  the  "clay  veins"  which  penetrate  the  bed  inevery  region 
where  it  has  been  rained,  whether  along  the  Monongahela  or  the 
great  Kanawha,  200  miles  distant.  True,  in  some  districts,  they 
are  more  frequent  than  in  others,  but  they  occur  in  all. 

Mr.  W.  E.  Gresley,  the  eminent  mining  engineer,  is  inclined 
to  believe  them  due  to  earthquakes  which  opened  fissures  that 
have  been  filled  with  earthy  material  from  above,  but  the  writer 
does  not  concur  in  this  view,  preferring  to  regard  them  in  most 
cases  as  due  to  earth  movements  which  squeezed  up  the  under-clay 
into  and  often  through  the  overlying  coal. 

As  already  stated  they  occur  in  every  region  where  the  Pitts-- 
burg  bed  is  mined,  but  are  probably  more  numerous  in  the 
Raymond  City  and  other  regions  along  the  Great  Kanawha  river. 

In  the  vicinity  of  Brownsville,  Pa.^  the  ''breast"  or  main 
upper  bench  f  f  the  Pittsburg  coal  has  a  thickness  of  5  to  6  feet 
while  the  portion  below  the  "bands",  including  both  the  "brick" 
and  "bottom"  coals  is  only  about  three  feet  thick. 

AVhen  this '  coal  is  traced  into  West  Virginia,  forty  miles 
south  from  Brownsville,  this  structure  is  practicall}  reversed 
there  being  only  two  to  three  feet  above  the  "bands",  and  four  to 
five  feet  below  them,  the  "brick"  and  "bottom"  divisions  having 
coalesced,  the  usual  separating  slate  beiug  entirely  absent  and  the 
whole  forming  the  purest  portion  of  the  bed. 

AVhere  opened  by  the  Fulmer  Coal  Co.  on  the  Sturgiss  farm, 
two  miles  southeast  of  Morgantown,  the  following  structure  is 
exhibited: 

Ft.  In.  Ft.  In. 

Sandstone,  Pittsburg 25     o 

Draw  slate o     6 

rbreastcoal i     8"| 

Coal,  Pittsburg J  bands o     6  I 7     6 

i  bottom  coal 5     a) 

Elevation,  1190  feet  above  tide,  by  barometer. 

Here  the  dark  bands  are  an  inch  thick  each  and  enclose  four 
inches  of  coal,  while  there  is  no  apparent  slate  or  parting  in  the 
sixty-four  inches  of  "brick"  and  "bottom"  coal  below,  which  has 
here  become  the  main  portion  of  the  bed. 
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One  mile  east  of  the  Fiilnier  mine,  the  coal  exhibits  this 
structure  at  the  I.  A.  Moiris  bank,  i.ear  Easton: 

Ft.   In.  Ft.  In. 

Sandstone,  visible lo    o 

f  coal o     6"! 

Roof  coal -shale o     4* i       4 

I  coal o     6  J 

Over-clay o     S 

Breast  coal 3     2") 

Bands   o    6  V 7     4 

Bottom  coal 3     S) 

Elevation,  1170  feet  A.  T. ,  by  barometer. 

In  the  Beech  wood  mine  of  the  Fairmont  Coal  Co.,  half  way 
between  Morgantown  and  Fairmont,  A.  P.  Brady  reports  this 
structure  for  the  Pittsburg  coal : 

BEECHWOOD  MINE 

Ft.   In.         Ft.   In.         Ft.   In. 

Sandrock  

Draw  slate 

fcoal II)  "1 

Breast  coal -'bone  o     2         ...2 

(  coal    I     2''2  ) 


5^ 


Bands . 


'^n 


bone 

coal o     2  '2  I 

bone 01       I  ■■■ 

Bottom  coal 3 


6     5% 


Greatest    rise,    S.    57°    E. 


Butts,   S.   71°   E.     Face,   S.    19°   W 
Elevation,  907  feet  above  tide. 

Here  there  is  a  bony  streak  near  the  middle  of  the  "breast" 
or  U{)per  division  cf  the  bed.  The  same  structure  is  also  seen  in 
the  Opekiska  mine  of  the  Fairmont  Co.  10  m\les  below  Fairmont 
as  follows: 

OPEKISKA    MINE. 

Ft.  In.         Ft.   In. 

Roof  coal o  II      ) 

Black  slate o 

fooal I 

Breast  coal -^  bone o 

i  coal  I 


s     J 


5 


Ft.   In. 
..I       4 


bone o       34:  ^  -  ...8      o 

Bands -'coal o     5       -  ...   o    6% 

{  bone o       j(  ) 

Bottom  coal 4     i      J 

BnttB,    8.     72°    E.     Face,     18°    W.     Greatest  rise,   S.    57°    E. 
Elevation,  10-10'  A.  T. 

The   following  structure  is  reported    by  S.    D.  Brady   at  the 
Montana  mint',    five   miles  Ijelow  Fairmont: 
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MONTANA   MINE. 

Ft.  In.         Ft.  In.         Ft.  In. 

Sandrock  

Black  slate 

Over-claj^ 3     o 

Breast  coal 30"! 

[bone o       }4.~\  I 

Bands ^  coal  o     7      V      o    S^r-     7    4/^ 

[bone o     I      J  | 

Bottom  coal 3     8     J 

Butts,  S.  74°  E.  Face,  S,  16°  W.  Greatest  rise,  t?.  57°  E. 
Elevation,  871'  A.  T. 

Here  the  third  bone  or  slate  has  disappeared  from  the 
"bands"  bui  it  reappears  at  the  Aurora  mine,  three  miles  above 
Montana,  as  shown  in  the  section  measured  there  by  A.  P.  Brady, 
as  follows: 

AURORA    MINE. 

Ft.  In.         Ft.  In.         Ft.  In. 

Sandrock  

Draw  slate 

Breast  coal 2     4     "] 

fslate 01]  I 

1  coal o     3      I  I 

Bands -{slate o     2^     \     o     S^  ^     ^     7% 

I  coal o     2j-a  I 

[slate o     I      J  I 

Bottom  coal 3     7      J 

Butts,  S.  74°  E.  Face,  S.  16°  W.  Greatest  rise,  S.  57°  E. 
Elevation,  905'  A.  T. 

Here,  Mr.  Brady  calls  the  partings  "slate",  but  they  contain 
much  bituminous  matter  along  with  50  to  60  per  cent,  of  earthy 
material,  and  hence,  whether  called  "bone"  or  "slat«",  they 
should  always  be  discarded  from  the  coal,  since  they  rarely  hold 
enough  carbonaceous  material  to  permit  combustion  into  ash. 

Just  west  from  Fairmont  is  the  Shaft  mine  of  the  Fairmont 
Coal  Uo.,  and  there  the  following  structure  is  given  by 
S.  D.  Brady: 

SHAFT  MINE. 

Ft.  In.         Ft.  In.         Ft.  In. 

Limestone,  sandstone  and  slate 130     o 

Over-clay 

Breast  coal  3     o     1 

(bone o       %'\  j 

Bands ^  coal o     7      V....O     7^!-..     7     Sj^ 

(.parting   J 

Bottom  coal 4     i 


176 


THE   MONONGAHELA   SERIES. 


Butts,  S.  76°  E.  Face,  S.  14°  W.  Greatest  rise,  S.  54°  E. 
Elevation  of  pavement  (lo7  feet  below  surface),  744  feet 
above  tide. 

At  the  George's  Creek  Coal  &  Iron  Co.'s  jnine,  near  Farming- 
ton,  ten  miles  west  from  Fairmont,  the  following  structure  was 
observed  for  this  coal  in  their  Chatham  shaft  by  A.  P    Brady: 
CHATHAM  SHAFT  NEAR  FARMINGTON. 


Ft.  In. 


Breast  coal 3. 

f  slate o       %] 

coal o     2      I 

Bands 1  slate  o       }4  |-....o 

I  coal  o     3><  I 

1  slste o     I      J 

Bottom  coal 4 


Ft.  In. 
4 


Ft.  In. 


7K  ^ ..  7 


Butts,  S.  78°  E.     Face,  S.  12°  W. 


o      J 

Elevation  of  pavement  (230 
feet  tielow  Buffalo  creek),  about  685  feet  above  tide. 

The  Gaston  mine  of  the  Fairmont  Coal  Co.  on  the  West 
Fork  river,  two  miles  above  Eairmont,  gave  the  following 
succession  to  A.  P.  Brady: 

GASTON  MINE. 

Ft.  In.         Ft.   In.         Ft.  In. 

Sandstone 

Over-clay 

Breast  coal 3  ii  1 

fbone o'  i^'  ] 

1  coal o     2 

Bands -|  bone o     i  |- o     9- S     5 

coal 041  I 

[bone o     ij  1 

Bottom  coal 4     9  J 

Butts,  S    77^°  E.     Face,    S.  12^°  VV.     Greatest  rise.    S.  54°  E. 

Elevation,  889'  A.  T. 

The  New  England   mine  of  the  same  company  on  the  east 

side   of   the  river   just   opi)osite  Gaston    gives    ihe   following   as 

measured  by  S.  D.  lirady. 

NEW  ENGLAND  MINE. 

Ft.   In.         Ft.  In.         Ft.  In. 

Sandstone 

Black  slate 

Over-clay 

Breast  coal 3    o 

f  bone o       },i 

I  coal o     23/2 

Bands (bone o     i       - o    8 

I  coal o     3 

I  bone o     i 

Bottom  coal 4     4, 
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Butts,  S.  78°  E.  Face,  S.  12° W.  Greatest  rise,  54° E.  El- 
evation, 926^  A.  T.  This  mine  lies  in  the  junction  angle  of  the 
Tygarts  A^alley  and  ^Vest  Fork  rivers,  and  a  great  delta  deposit  of 
C[uicksand,  clay,  boulders,  etc.  covers  the  surface  at  some  points 
to  nearly  100  feet  in  depth. 

There  is  a  good  thickness  of  rock  at  the  mouth  of  the  mine 
between  the  coal  and  the  delta  deposit,  but  the  eastward  rise  of  the 
strata  brings  the  coal  up  to  the  level  of  the  ancient  river  bottom 
(950  to  960  feet  above  tide)  when  the  Monongahela  drained  north- 
ward into  the  St.  Lawrence  system,  and  hence  had  cut  out  the  coal 
entirely  over  a  large  area  under  the  thick  deposits  made  during 
the  Glacial  Ice  Dam  epoch,  and  had  also  cut  away  all  but  a  few 
feet  of  slate  over  another  considerable  area. 

In  the  operation  of  the  Xew  England  mine,  one  of  these  thin 
places  in  the  roof  rock  was  encountered  a  few  years  ago,  and  the 
overlying  quicksand  broke  through  and  rapidly  filled  one  of  the 
entries  where  it  was  more  than  100  feet  up  to  the  surface  of  the 
ground.  Since  that  event,  mining  under  the  delta  deposit  is  made 
with  great  caution,  and  frec[uent  tests  of  the  thickness  of  the  rock 
roof,  but  in  spite  of  this,  many  acres  of  valuable  coal  will  doubtless 
be  lost,  owing  to  the  semi-fluid  (cjuicksand)  nature  of  the  first  Ice 
Dam  deposit  which  overlies  the  thin  rock  roof  of  the  coal,  140  feet 
above  the  level  ^^f  the  present  rivers. 

About  1  mile  east  from  the  New  England  mine,  is  the  plant  of 
the  Virginia  &  Pittsburg  Coal  &  Coke  Co.,  on  the  west  bank  of  the 
Valley  river,  and  there  A.  P.  Brady  measured  the  following  struc- 
ture : 

Ft.  In.         Ft.  In.         Ft.  In. 

Sandstone 

Draw  slate 

Breast  coal 3     o      ] 

f  slate o       }4']  I 

I  coal 03  I 

Bands -|  slate o       }i  \- . .  .0    7>^[-...  8     2}^ 

I  coal o     3      I 

Lslate o       ^j 

Bottom  coal 4     7 

Butts,  S.  78°  E.  Face,  S.  12°  W.  Elevation,  960  feet  above 
tide. 

At  the  Monongah  mines  of  the  Fairmont  Coal  Co.,  on  the 
West  Fork  river,  6  miles  above  Fairmont,  the  following  sections 
were  measured  by  S.  D.  Brady  : 
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MONONGAH  NUMBER  6  (SLOPE). 

Ft.  In.         Ft.  In.         Ft.  In. 
Draw  slate 

Breastcoaljb°7^°^^ °  ^°      | 3     4] 

I  coal 27      )  1 

{bone  01^  - S  10 

coal o     7      I o  9! 

bone o    I     J  | 

Bottom  coal 4  9  J 

S.  75°  E.  Face,  S.  15°  W.  Greatest  rise,  southeast.  Ele- 
vation, 820  feet  A.  T.  Tliis  mine  is  1000  feet  north  of  Monongah 
station,  and  the  coal  is  reached  ])y  a  slope  which  goes  below  the  le- 
vel of  the  ^^^est  Fork  river.  The  10  inches  of  l)ony  coal  at  the  top 
of  the  "breast"  division  is  not  taken  down  in  this  mine,  being  left 
for  a  roof  support.  This  "top"  coal  contains  more  ash  and  sul- 
phur than  any  i3ortion  of  the  seam,  but  it  is  seldom  so  impure  that 
it  will  not  undergo  complete  combustion. 

The  following  is  the  structure  at : 

MONONGAH  NUMBER  2. 

Ft.  In.         Ft.  In.         Ft.  In. 


Draw  slate 

Breastcoal.../t°P,=°^^>^^^y °     '°\ 3     2 

t,  coal 241  -^ 

Cbone o     3^] 

I  coal o       3  I 

Bands -j  bone o     34^  [. o    Sj4     i- ■••8     2^ 

I  coal o      3  I  I 

[bone o     3^  }  \ 

Bottom  coal 44        J 

This  mine  is  600  feet  south  from  the  station,  and  the  butts 
and  faces  have  the  same  direction  as  in  Number  6  slope.  The 
rise  is  southeast  at  the  rate  of  52  feet  to  the  mile,  while  the  eleva- 
tion of  the  coal  at  the  mine  mouth  is  885  feet  above  tide. 

]\Ionongah  No.  3,  1  mile  south  from  the  station,  shows  the 
following  structure  for  the  coal  : 

MONONGAH  NUMBER  3. 

Ft.   In;         Ft.   In.         Ft.  In. 

Black  slate i  8 

Draw  slate i  6 

Breast  coal 3  o     1 

(bone 01)  I 

Bands J  coal o    7       [  ..o  9,^4:!-. ..8    3^ 

(bone o     ij{   ]  I 

Bottom  coal 4  6     J 

Butts,  S.  75°  E.  Face,  .S.  15°  \V.  Greatest  rise,  southeast, 
70  feet  to  the  mile.     Elevation,  892  feet  above  tide. 

The  rest  of  tbe  mine  sections  between  "Monongah  and  Cterks- 
burg  as  measured  by  S.  D.  Brady  are  so  similar  to  those  already 
given  that  they  can  be  best  exhibited  in  tabulated  form  as  follows  : 
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Name  of  Mine. 


Ft.  In, 


Marion 

Pennois 

Anderson 

Highland 

Middleton 

Chiefton 

Hutchinson 

Enterprise 

Melrose 

Viropa 

Riverdale 

Harbert 

Gypsy 

Erie 

Meadow  Brook . . 
CookC.  &C.  Co... 

Khlen 

Solon , 

Farnum  

Globe , 

PmnickinnickNo.  2 

BriarHillNo.il 

Glen  Falls 

Perry  (Adamston) .. 

Fairmore  

Waldo 

Wilsonburg 

O'Neil  No.  I 

O'NeilNo.  2 

Lydia  (Wolf  S.) 

Pinnick'k  No.  i  

Despard  No.  2 

Highland  No.  4 

Ocean 

Reynoldsville 

Dixie 

Lynch  

Two  Ivick 

West  Fork , 

Cork  near  Mt.  Clare 

Interstate  No.  2 

Inter  State  No.  i i 

Tyrconn'U  (Colon'lj 

Flemington , 

New  York 

T.  B.  Davis 

Sandlvick 

Foster.... 

Rosemont 


cd 

OJ 

0 

0 

M 

pq 

H 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Butts 


Eleva- 
tion. 

Ft. 
A.T. 
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These  several  ineasurenients  will  show  the  average  thickness 
of  the  coal  throughout  the  area  in  Monongalia,  Marion,  Harrison, 
and  Taylor  counties.  They  show  that  after  making  all  due  allow- 
ance for  6  to  8  inches  of  bony  "top"  coal,  and  some  loss  in  the 
'  'bands, ' '  as  well  as  occasionally  2  to  3  inches  of  sulphurous  coal 
at  the  base  of  the  bed,  we  shall  still  have  over  7  feet  of  clean  coal 
as  the  average  of  the  Pittsburg  bed  throughout  the  region  in  ques- 
tion. The  "roof"  coal,  5  inches  thick,  was  noted  above  the  "over- 
clay"  or  "draw-slate"  at  both  the  Hutchinson  and  Enterprise 
mines. 

These  sections  represent  what  might  be  called  the  heart  of 
the  Pittsburg  coal  region  of  West  Virginia  as  developed  by  mining 
at  the  present  time,  and  over  this  area  probably  ten  thousand  tons 
of  merchantable  coal  per  acre  can  be  secured  by  careful  mine  work. 

The  Che^:tnut  Ridge  anticlinal  crosses  the  Parkersburg  branch 
of  the  B.  (t  0.  R.  R.,  2  miles  east  of  Bridgeport,  and  throws  the 
Pittsburg  coal  into  the  air  along  iis  crest  between  the  Tygarts  Val- 
ley river  near  Valley  Falls,  and  the  "West  Fork  river  at  Jackson's 
Mill,  3  miles  below  Weston. 

The  Tyrconnell,  Flemington  and  Simpson  field  of  this  great 
coal  bed  lies  in  the  trough  or  syncline  east  from  the  Chestnut 
Ridge  uplift,  and  extends  southward  into  Barbour,  Upshur,  Lewis 
and  Gilmer  counties,  in  all  of  which  are  some  valuable  areas  of 
Pittsburg  coal  though  no  mines  on  a  commercial  scale  have  yet 
l)een  oj^erated  in  the  last  three  counties  o^vTing  to  absence  of  ship- 
ping facilities,  near  where  the  bed  is  of  good  thickness. 

In  Bar])our  county,  however,  a  branch  of  the  B.  &.  0.  R.  R. 
has  recently  been  built  from  the  Valley  river  across  to  the  head 
waters  of  Elk  and  Simpson  creeks  and  extensive  mines  opened  at 
Berrj'burg,  4  miles  west  from  the  river. 

The  coal  has  a  fine  develoi^m^nt  in  the  Bin-ryburg  region,  and 
sometimes  attains  a  thickness  of  10  to  12  feet  for  short  distances. 
No  regular  partings  or  slates  have  been  observed  according  to  A. 
P.  Brady  who  measured  the  bed  in  the  two  main  entries  of  the 
Southern  Coal  tt  Transportation  Co.,  as  follows  : 

WEST  OPENING,  BERRYBURG. 

Sandstone 

Slate 

Coal 8  feet. 

Butts,  S.  79°  E.  Greatest  rise,  S.  46°  E.  Elevation,  1422  feet  A.  T. 
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The  south  opening  gave  the  same  succession  except  that  the 
coal  was  8  feet,   2  inches  thick,  and  the  elevation  1427   feet  A.  T. 

The  Pittsburg  coal  extends  from  the  Berryburg  mines  south- 
westward  over  a  wide  area  on  the  head  waters  of  Elk  creek  and  its 
tributaries,  connecting  through  to  the  Century  mines  near  Bur- 
ners ville,  where  as.  already  stated  it  exists  8  feet  thick  and  only  28 
feet  under  the  Redstone  coal  which  is  the  only  bed  mined  on  that 
property  at  present. 

This  Pittsburg  bed  is  also  found  over  a  considerable  area  in 
northern  Upshur  county,  and  has  been  mined  to  some  extent  in 
the  tops  of  the  hills  northwest  from  Buckhannon  for  local  supply, 
where  its  thickness  is  reduced  however  to  only  about  4  feet. 

It  has  also  been  mined  near  Lorentz  where  it  rises  above  the 
level  of  the  valley  and  is  frequently  opened  by  the  farmers  be- 
tween that  jDoint  and  "Weston  along  the  line  of  the  B.  &  0.  P.  R., 
but  no  commercial  mining  has  yet  been  attempted. 

Several  local  openings  in  this  bed  in  the  ^4cinity  of  Weston 
supply  considerable  coal  io  the  town,  but  at  none  of  them  does  the 
coal  much  exceed  4  feet  in  thickness,  the  "breast"  or  upper  divis- 
ion appearing  to  be  generally  thin,  and  this  is  the  condition  of  af- 
fairs over  a  large  area  in  Lewds  county. 

On  Limestone  run,  south  from  Weston,  two  coals  are  found 
35  to  40  feet  apart,  and  se23arated  by  several  layers  of  impure  yel- 
lowish limestone.  The  upper  coal  is  supposed  to  re]Dresent  the 
Pittsburg,  since  it  is  4  to  5  'feet  thick,  while  the  lower  one  is  less 
than  3  and  seldom  mined,  but  as  previously  stated,  it  is  possible 
that  the  upj^er  one  may  represent  the  Redstone  bed,  although  the 
probabilities  are  equal  that  the  lower  one  is  the  Little  Pittsbm'g 
instead  of  the  main  Pittsburg  bed.  The  cjuestion  is  not  of  much 
economic  importance  since  the  two  beds  lie  so  close  together. 

The  Pittsburg  coal  thickens  up  again  and  attains  much  im- 
portance along  Leading  and  Fink  creeks  in  the  region  of  Vadis  and 
Alum  Bridge  in  Lewis  county. 

On  the  land  of  James  Roony  near  Vadis,  Lewis  county,  S.  C 
Brady  measured  the  following  section  of  this  coal  : 

Ft.  In.  Ft.  In. 

Breast  coal 3  10  ~( 

Bone o     2  l 7     2 

Bottom  coal 3     2) 
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The  analysis  orthe  coal  is  given  in  the  table  on  a  subsequent 
page. 

On  the  "Walnut  branch  of  Fink  creek,  near  Vadis,  the  writer 
once  made  the  following  measurement  at  the  mine  of  James  Davis: 

Ft.  In.  Ft.  In. 

Breast  coal 3  lo     "j 

Bone o     i      I 7     11 

Bottom  coal 4    o     j 

This  rivals  the  Fairmont  coal  in  thickness,  and  the  quality 
appears  to  be  quite  as  good  in  every  way.  Just  before  the  coal 
passes  under  Fink  creek,  it  exhibits  the  following  structure  at  the 
mine  of  Means  and  Radcliflf : 

Ft.  In.  Ft.  In, 

Breast  coal 19^ 

Bone o     i      1 6     2 

Bottom  coal 4     4      j 

At  the  mouth  of  Fink  creek  we  are  approaching  the  western 
edge  [of  the  thick  Pittsburg  coal,  and  there  find  the  following 
structure  on  the  land  of  Homer  Farnsworth  : 


Ft.  In.  Ft.  In. 

Breast  coal 06) 

Bone o       %  i 4       5 

Bottom  coal 3  io)4  ) 

This  is  an  illustration  of  the  thinning  of  the  coal  all  through 
Lewis  and  Gilmer  counties;  i.  e.,  the  upper  portion  is  the  first  to 
disappear.  A  short  distance  west  from  this  and  before  we  reach 
Troy,  the  coal  disappears  entirely. 

The  Moses  Farnsworth  bank  on  Leading  creek  has  thick  coal 

as  follows  ; 

Ft.  In.  Ft.  In. 

Breastcoal 3     9) 

Bone o     i      >• 7     10 

Bottom  coal 4    o     J 

The  Eckert  Imnk,  one-half  mile  above  this  and  near  the  Lew- 
is-Gilmer line,  shows  the  following: 

Ft.  In.  Ft.  In. 

Breastcoal 36) 

Bone o     i      y 8      o 

Bottom  coal 45) 

Near  Alum  Bridge,  Lewis  county,  the  following  measurement 
was  made  at  Mr.  A,  M.  Allman's  bank  : 
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Ft.  In.  Ft.  In. 

Breastcoal 23'^ 

Bone o     i       > 6       i 

Bottom  coal 3     9     3 

From  Linn  post  office  on  Leading  creek,  the  coal  passes  under 
the  divide  and  comes  out  on  the  head  of  Stewarts  creek,  which 
puts  into  the  Little  Kanawha,  2  miles  above  Glenville. 

The  Peter  Messenger  mine  on  Stewarts  creek  exhibits  the  fol- 
lowing structure  : 

Ft.  In.  Ft.  In. 

Breastcoal.... 3     o     "| 

Bone o     2      [ 7       4 

Bottom  coal 4     2     j 

Glenville,  Gilmer  county,  is  at  the  western  edge  of  the  Pitts- 
burg coal  area,  since  beyond  that  it  appears  to  thin  away  entirely 
in  a  westward  direction,  not  being  known  at  all  on  the  north  bank 
of  the  Little  Kanawha.  On  the  south  bank  it  occurs  however 
about  250  feet  above  water  level  and  has  long  been  mined  there  for 
local  use,  being  4  to  5  feet  in  thickness. 

The  coal  appears  to  thicken  south  westward  toward  the  great 
trough  or  syncline  that  crosses  the  Little  Kanawha  at  the  mouth  of 
Sand  Fork  creek  above  Glenville,  since  it  has  a  good  thickness  on 
all  of  the  streams  that  put  into  the  river  above  Glenville  before  the 
coal  dips  under  water  level. 

Dry,  Duck,  and  Bear  runs  put  into  the  Little  Kanawha  from 
the  south  a  few  miles  above  Glenville,  and  the  coal  has  been  mined 
along  each,  as  well  as  on  the  north  side  of  the  Kanawha,  for  use  in 
Glenville  and  the  adjoining  regions.  The  structure  and  thickness 
shown  at  several  of  these  mines  is  as  follows  : 


Name  of  Mine. 


Charles  Norris 

Hewitt 

John  W.  Keith 

W.  J.  Clovis 

Elliotts 

J.  P.  Coberly 

L..  L.D.Peters, 

Adam  Messenger...' 
(Jac's  Fork  of  Ellis) 


Breast. 
Ft.     In. 


9 
3 
4 
o 
10 
I 
3 


Bone. 

Ft.  In. 

o  I 

o  2 

o  2 

o  2 

o  2 

o  2 


Bottom. 
Ft.     In. 


Total 
Ft.    In. 


10 
7 
7 
3 
4 
5 
7 

10 
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The  coal  comes  out  in  fine  large  blocks,  and  being  a  little 
harder  than  the  Fairmont  coal,  would  bear  transportation  in  splen- 
did shape.  The  single  band,  present  occasionally  in  the  Fairmont 
region,  often  around  Clarksburg,  and  generally  in  the  Flemington 
region,  appears  to  be  universal  in  the  Glenville  district. 

On  the  South  side  of  Duck  run,  a  local  irregularity  was  ob- 
served along  the  road  for  some  distance,  which  splits  the  coal  as 
follows  : 

Ft.  In.  Ft.  In.  Ft.  In. 

Breast  coal 3     2      1 

Bone o     2      [         ~,       c 

(  coal o  10 

Bottom \    dark  shale...     i     8 

(  coal I     8 

On  the  north  side  of  the  stream,  however,  the  coal  resmnes  its 
normal  structure  as  revealed  in  the  Emory  Goff  bank  as  follows  : 

Ft.  In.  Ft.   In. 

Breastcoal 2     o     1 

Bone o     2      >- 6       2 

Bottom  coal 4    o     j 

Dipping  rapidly  southeast  from  the  crest  of  the  Chestnut 
Ridge  anticlinal  which  crosses  the  Little  KanaAvha  river  at  Glen- 
ville, the  Pittsburg  coal  passes  under  water  level  just  above  the 
Coberly  mine,  1  mile  below  the  mouth  of  Sand  Fork  creek.  Its 
horizon  does  not  get  more  than  100  feet  below  the  river  however 
in  the  broad  Sand  Fork  basin  or  S}Ticline,  since  the  coal  is  reported 
in  oil  well  borings  at  about  that  depth. 

To  the  northeast,  in  the  oil  field  along  Sand  Fork,  and  Indian 
creeks,  the  Pittsburg  coal  is  frequently  not  found  by  the  drillers. 
and  is  generally  quite  thin  when  observed  at  all.  It  is  possible 
that  the  coal  may  be  too  thin  for  commercial  purposes  over  a  wide 
area  in  Gilmer  and  Lewis  counties,  where  its  horizon  is  Iniried  from 
sight  along  the  Sand  Fork  trough,  since  the  coal  is  only  3  to  4  feet 
thick  where  it  passes  under  the  West  Fork  river,  near  the  mouth 
of  Limestone  creek  above  Weston. 

On  the  east  side  of  the  Sand  Fork  basin  along  the  Little  Kan- 
awha, the  rr)cks  begin  to  rise  rapidly  to  the  southeast,  just  below 
Stout's  Mill,  and  the  coal  comes  above  the  water  level  again  about 
1  mile  above,  and  ^  mile  farther  south  is  40  feet  above  water  level. 
Here  it  exhibits  the  following  structure  on  the  right  bank  of  the 
iver  at  the  Charles  Whiting  mine  : 
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Ft.  In.  Ft.  In. 

Breast  coal 13] 

Bone o     2      I 5       3 

Bottom  coal 3  10     j 

Copen  run  comes  into  the  river  from  the  south  nearly  opposite 
the  Whiting  mine,  and  ^  mile  above  it,  the  coal  exhibits  the  fol- 
lowing structure  on  the  left  bank  of  the  river  at  the  Isaac  Stout 
mine  : 

Ft.  In.  Ft.  In. 

Breast  coal 20^ 

Bone o     2      V 6      o 

Bottom  coal 3  10     J 

The  coal  is  75  feet  above  the  river  and  rising  rapidly  to  the 
southeast.  It  soon  thins  down  to  only  18  to  20  inches  as  we  pass 
up  the  river,  and  at  Burnsville,  6  miles  above,  the  coal  cannot  be 
found  at  all,  although  its  horizon  is  about  300  feet  above  water 
level,  so  that  as  a  merchantable  coal  the  bed  disappears  completely 
to  the  south  along  the  Little  Kanawha  until  its  horizon  passes  into 
the  air  10  miles  above  Burnsville. 

The  coal  has  a  fine  development  along  Copen  run,  as  shown 
by  the  following  sections  : 


XT            n\T-  "Breast" 

Name  of  Mine                j  -p^  j^ 

Hezekiah  Stout 3  10 

Richard  Williams j  3  8 

W.  T.  Brosius ;  3  6 

George  Nutt '  i  o 

(H     d  of  Copen) 


Bone 
Ft.     In. 


'Bottom" 
Ft.     In. 


4  o 

4  o 

4  o 

4  o 


Total 
Ft.     In. 

8 
7 
7 
5 


Hyer  run  puts  into  the  Little  Kanawha  above  the  mouth  of 
Copen,  and  its  upper  waters  are  only  a  mile  south  from  Copen. 
There  is  only  one  coal  mine  on  it,  and  at  this  the  upper  division 
is  thin  like  that  shown  in  the  George  Nutt  bank  above. 

On  the  waters  of  Cedar  creek,  southwest  from  Copen  run,  the 
Pittsburg  coal  is  mined  •  for  local  use  and  frequently  has  a  fair 
thickness.  The  H.  J.  Bragg  mine  on  Slab  Camp  run,  has  the  fol- 
lowing structure  : 

Ft.  In.  Ft.  In. 

Breast  coal 3     6 

Bone o     i      f 7       7 

Bottom  coal 4    o 
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The  coal  is  here  75  feet  above  Slab  Camp  run,  and  has  been 
opened  at  several  places  along  that  stream  and  in  the  vicinity  of 
Cutlipville.  At  the  Meda  Cutlip  mine  near  this  village  we  get  the 
following  : 

Ft.  In.  Fl.  In. 


Breast  coal 2    8 

Bone o     i      ^ 6      9 

Bottom  coal 4 

This  is  175  feet  above  Cedar  creek. 


o?     j 

4     o     J 


Northward  from  Cutlipville  this  coal  dips  rapidly  down  into 
the  Sand  Fork  syncline  and  disappears  under  Cedar  creek,  near  the 
mouth  of  Butchers  run,  3  miles  above  Codarville,  where  it  is  only 
4  feet  thick.  It  comes  out  again  one  mile  and  a  half  above  Cedar- 
ville  however  and  is  there  only  2  feet  thick,  but  just  south  of  the 
village,  the  coal  thickens  to  4^  feet,  having  the  "bone"  near  its 
top,  and  at  one  mine  the  main  "breast"  coal  comes  in  so  that  it 
shows  as  follows  on  Upper  Level  run  at  the  Jackson  Snyder  mine  : 

Ft.  In.  Ft.  In. 

Breastcoal 28^ 

Bone o     i       - 6      9 

Bottom  coal 4    o     J 

The  coal  is  thin  on  below  Cedarville  and  of  little  importance. 
It  keeps  20  to  30  feet  above  the  level  of  Cedar  creek,  and  is  seen 
for  the  last  time  ^  mile  below  the  mouth  of  Lower  Bull  run,  where 
it  was  once  opened  on  the  land  of  John  Lawson  and  found  to  be 
only  2  feet  thick.  This  is  the  line  of  its  disappearance  west  from 
Glenville,  and  there  are  evidently  no  good  areas  of  the  coal,  except 
in  a  i)atchy  condition,  to  the  northwest  of  Cedarville. 

Southwest  from  tlie  head  of  Cedar  creek,  on  the  tributaries 
of  Little  Otter  flowing  into  Elk  river,  and  the  head  branches  of 
Steer  creek,  we  find  the  Pittsburg  coal  4  to  5  feet  thick  over  a  })elt 
of  country  several  miles  wide,  extending  from  the  Elk  river  liilLs 
northward  to  Belfont,  Survey,  and  Sleith,  but  thinning  away  al- 
most completely  before  reaching  the  Braxton-Gilmer  line  at  Rose- 
dale,  and  then  reappearing  in  patchy  areas  around  Stumptown 
where  the  coal  is  only  2  to  3  feet  thick. 

At  the  head  of  Rock  Camp  run,  a  branch  of  O'Brien's  Fork 
of  Steer  creek,  tlie  Pittsl)urg  coal  shows  as  follows  on  the  land  of 
Andrew  Skidmore,  ^  mile  nortliwcst  from  Belfont  i)ost  office  : 
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Ft.  In.  Ft.   In. 

Breastcoal „....     o     4 

Bone o     i 

Bottom  coal 3     4 

On  the  Mill  Fork  of  Ste^r  creek,  2  miles  above  Rosedale,  the 
Pittsburg  coal  has  been  min^d  on  the  land  of  Martha  Cox,  and 
there  has  the  following  striiotare  : 

Ft.  In.  Ft.  In.  Ft.  In. 

Breastcoal 14] 

{slate 02"!  I 

coal o      3  |-   6      1- 4      4 

bone....     o       ij  | 

Bottom  coal 2     6     J 

The  bed  is  here  180  feet  above  creek  level  and  rising  rapidly 
to  the  southeast. 

The  coal  extends  into  the  high  knobs  just. south  from  Elk 
river,  opposite  Frametown,  Braxton  county,  and  has  there  been 
mined  for  a  long  time  on  the  land  of  Eli  Taylor,  where  the  follow- 
ing structuie  is  exhibited  : 

Ft.  In.  Ft.  In. 

Breastcoal 3     o      ) 

Slate o     3      > 6     10 

Bottom  coal 3     7) 

The  coal  lies  at  an  elevation  of  550  feet  above  Elk,  and  a  great 
massive  sandstone  (Sewickley)  caps  the  knob,  175  feet  above  the 
mine. 

The  coal  is  mined  in  the  vicinity  of  Elmira  post  office  by 
Samuel  Gibson,  David  Hall,  Worth  Barr,  Samuel  ]Morrison  and 
others  where  it  is  3  to  4J  feet  thick. 

It  is  probably  this  coal  that  is  found  on  the  head  waters  of 
Sandy  creek,  north  from  Newton  in  Roane  county,  at  Ira  Drake' s 
where  it  is  only  30  inches  thick. 

On  the  Ashley  Camp  branch  of  the  Left  Hand  Fork  of  Sandy 
there  is  also  a  coal  mined  by  W.  H.  Seargent,  about  200  feet  above 
water  level  and  2J  to  3  feet  thick,  which  may  represent  this  same 
coal. 

There  are  isolated  areas  of  the  coal  across  northern  Clay  and 
southern  Roane  until  they  connect  up  with  the  well  known  Pitts- 
burg bed  in  Kanawha  and  Putnam  counties,  but  the  bed  is  seldom 
more  than  4-i-  feet  thick  and  often  not  more  than  half  so  much. 
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The  horizon  of  this  coal  comes  out  from  under  Pocatallico 
river  near  the  mouth  of  its  West  Fork,  a  mile  or  two  above  Sisson- 
ville,  Kanawha  county.  The  coal  however  is  represented  by  only 
a  fcAv  inches  of  impure,  slaty  coal  and  some  fireclay.  The  clay 
and  COAL  horizon  rises  rapidly  and  opposite  the  Sissonville  mill 
is  110  feet  a1>ove  water  level,  but  contains  no  co^l  until  2  miles  be- 
low Sissonville  when  the  coal  suddenly  comes  in  on  the  waters  of 
Tupper  creek,  at  John  Fishers,  Ira  Umphries  and  others.  The 
coal  is  S^  to  4  feet  thick  at  the  Fisher  bank  where  it  has  long  been 
mined  for  local  supply,  and  nas  no  partings  of  bone.  Tlie  coal  lies 
150  feet  above  the  level  of  Tupper  creek  and  only  ^  mile  distant 
(south)  from  Poca  river.  The  coal  has  never  been  found  here  on 
the  north  side  of  the  latter  stream  however,  and  hence  is  most 
probably  absent. 

The  Umphries  bank,  just  south  from  the  Parkersburg  and 
Charleston  pike,  and  one  mile  and  a  half  from  Sissonville,  is  220 
feet  above  the  level  of  Tupper  creek.  The  coal  is  4  feet  thick  and 
lias  2  inches  of  bone  at  top.  The  quality  of  the  coal  is  good  at 
both  Fisher's  and  Umphries',  and  the  coal  comes  out  in  large 
1  tlocks  characteristic  of  the  Pittsburg  bed. 

On  the  ^Monday  branch  of  Tupper  creek  the  Pittsburg  bed  is 
mined  for  local  supply  by  A.  J.  Young  at  whose  bank  the  coal  is 
44  to  54  inches  thick  and  reported  all  good.  This  is  only  9  miles 
north  fiom  Charleston. 

There  are  many  local  mines  in  this  coal  on  the  head  waters  of 
Tupper  creek,  and  south  from  there  on  the  head  of  Two  Mile  creek. 
At  one  of  these  mines  on  the  head  Avaters  of  Two  ]Milo,  S  miles 
fi'om  Charleston,  the  coal  thickens  up  to  a  splendid  bed  and  ex- 
hivits  the  foll(jwing  structure  at  the  mine  of  Beryl  Holmes  : 

Ft.  In.  Ft.  In.  Ft.  In. 

Roof  coal o    6 

Over-clay i     o 

Br-.coa. (Sr.'.V.:    ol    ^    ^ 

Bone o     i 

Bottom  coal 3     6 

This  is  almost  the  exact  type  of  the  coal  t'ouiid  along  the  Mon- 
ungahela  river,  and  except  that  the  coal  is  here  harder,  and  more 
inclined  to  the  "block"  condition,  one  could  not  convince  himself 
that  he  is  not  in  a  mine  on  the  latter  stream.  The  coal  is  exten- 
-ivcly  mined  by  the  faniK^rs  along  Two  .Mile  among  wliom  are  the 
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Haines  Bros. ,  Dr.  Davis  and  many  others.  The  coal  is  from  5  to 
7  feet  tliick  and  of  most  excellent  quality.  The  fuel  is  wagoned 
to  Charleston  and  sells  at  the  highest  price. 

About  2  miles  above-  the  mouth  of  Tw;o  Mile  creek  (which  puts 
into  the  Great  Kanawha  river  just  below  Charleston),  the  crop  of 
the  Pittsburg  coal  occurs  in  the  top  of  a  high  knob,  400  feet  above 
the  stream,  and  there  the  following  structure  is  exhibited  at  an  old 
abandoned  mine : 

Ft.  In.  Ft.  In. 

Sandstone  from  top  of  high  knob 70      o 

Shale I       o 

Roof  coal o     6 

Over-clay i     6 

Coal 2     o      j- 

Black  slate  and  coal i     o      j 

Coal 2     o     J 

The  coal  is  poor  in  quality  compared  to  the  mines  farther  up 
the  stream. 

The  Pittsburg  coal  has  been  mined  for  a  long  time  near  Ray- 
mond city,  Putnam  county,  on  the  waters  of  Pocatallico  river  which 
empties  into  the  Great  Kanawha  from  the  right  bank. 

The  section  of  the  coal  varies  much  at  the  different  mines  of 
the  Marmet-Smith  Coal  and  Mining  Co.  which  carries  on  the  prin- 
cipal operations.  The  following  is  given  by  R.  W.  Edmonds  of 
Charlesfon,  (who  collected  most  of  the  samples  for  analysis  along 
the  Great  Kanawha),  as  the  structure  of  the  Pittsburg  coal  at  one 
of  the  Marmet-Smith  Co. '  s  mines  2^  miles  northeast  from  Ray- 
mond Cit}'-  : 

Ft.  In.  Ft.  In. 

Sandstone 

Shale 10       o 

Sulphurous  coal,  shaly 2     o 

Draw  slate o     8 

Coal 5     6 

Black  slate o     % 

Bone  coal o     6 

Elevation,  725  feet  above  tide.  The  structure  of  the  '  'roof ' 
coals  as  measured  here  by  the  writer  is  given  in  the  general  section 
of  the  Monongahela  series,  page  144.  The  coal  is  quite  hard  and 
interstratified  with  many  laminae  of  mineral  charcoal  which  gives 
it  the  appeara»ee  of  a  '  'block' '  coal.  The  mines  are  interrupted 
by  many  '  'clav  veins, ' '  and  occasionally  a  black  slate  in  the  roof 
of  the  mine  will  thicken  up  and  supplant  the  coal  entirely,  accord- 
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ing  to  Mr.   Edmonds.      "Rolls"  of  the  overlying  sandstone  also 

come  down  sometimes  and  cut  out  the  coal  completely,  this  being 

the  condition  of  affairs  in  the  river  hills  below  the  mouth  of  Poca- 

tallico,  or  "Poca"  as  this  stream  is  popularly  called. 

Three  miles  farther  down  the  Great  Kanawha,  this  same    coal 

is  operated  by  the  Plymouth  Coal  &  Mining  Co.,    in  whose  mine 

Mr.  Edmonds  measured  the  following  succession  : 

Ft.   In.  Ft.  In. 

Sandstone 

Shale 8       o 

Hard  sulphurous  coal  20] 

Draw  slate i     o      | 

Coal  5     8 

Slate o     I 

Hard  sulphurous  coal o    8 

Butts,  S.  58° E.  Elevation,  625  feet  A.  T.  "Vertical  clay 
veins  from  6  inches  to  8  feet  thick  occur  frequently  in  this  mine." 

The  coal  at  this  and  the  Raymond  City  mine  is  shipped  by 
rail  and  river  and  used  mostly  for  domestic  purposes  for  which  it 
is  admirably  adapted. 

On  the  west  side  of  the  Kanawha  in  this  region,  the  Pittsburg 
coal  thins  down  to  an  insignificant  bed  only  2  to  3  feet  thick.  It 
was  once  opened  on  the  land  of  Hon.  Jas.  H.  StcAvart,  opposite 
Raymond  City,  220  feet  above  river  level,  but  was  found  too  thin 
to  warrant  mining. 

Between  Plymouth  and  Winfield  the  coal  disappears  com- 
pletely, there  being  nothing  but  a  bed  of  fireclay  to  represent  the 
coal  horizon  at  Red  House,  opposite  Winfield. 

Three  miles  below  Winfield  the  coal  comes  in  again  on  the 
west  bank  of  the  Kanawha  and  has  been  mined  by  the  Oak  Ridge 
Coal  Co.  It  is  only  20  feet  above  river  kvel,  and  tlie  main  bench 
is  4  feet  thick,  below  which  is  8  to  10  inches  of  impure  coal. 

Near  the  mouth  of  Big  Hurricane  creek,  4  miles  below  Win- 
field the  coal  is  in  Uk;  bed  of  the  Great  Kanawha  river  on  its  west 
shore  and  a  shaft  was  once  sunk  to  it  there  by  Mr.  J.  T.  Bowyer, 
who  reports  the  succession  in  the  shaft  as  follows  : 

Ft.   In.  Ft.  In. 

River  clays,  sand,  etc 40  o 

Clays  with  iron  ore la  o 

Sandstone '^  <^ 

fcoal o     10      1 

I  shale 5      o 

froof  I  black  slate i       o      j- 10  6 
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I  I  sandstone r       8      | 

T.-ii  u         rv     1  f  black  slate 2       o     J 

Pittsbursc  Coal     ■{'-■.  -' 

*  1  over-clay I     3 

L'=°^^  \  slaty 'coal.'.'.'.'.'.'.'."!o       8      / 3  n 

To  the  southeast  up  Hurricane  creek  the  coal  rises  and  soon 
comes  above  water  level.  It  has  been  mined  by  the  farmers  oc- 
casionally along  the  waters  of  Big  and  Little  Hurricane  creeks  be- 
tween the  Kanawha  river  and  Teays  valley,  but  is  seldom  more 
than  3  t  o4  feet  thick  and  not  very  ■  pure. 

On  below  the  mouth  of  Big  Hurricane  creek  the  coal  dips 
down  into  the  center  of  the  great  Appalachian  trough  and  thins 
away  entirely,  since  a  test  boring  near  Arbuckle,  Mason  county, 
found  only  a  fireclay  and  a  few  inches  of  slaty  coal  90  feet  under 
the  Great  Kanawha  on  the  land  of  G.  W.  Craig,  18  miles  from 
the  Ohio  river. 

In  passing  down  the  Kanawha  from  Arbuckle,  the  horizon  of 
the  coal  begins  to  rise,  within  a  few  miles,  and  at  Point  Pleasant, 
along  the  Ohio  river,  gets  to  20  to  30  feet  above  the  river  bottom 
deposits.  It  has  been  opened  here  on  both  sides  of  the  Kanawha, 
but  is  only  2  feet  thick  and  rather  impure. 

From  Point  Pleasant  down  the  Ohio  the  horizon  of  the  coal  is 
constantly  above  water  level,  and  the  coal  has  occasionally  been 
mined  for  local  use,  but  it  is  evidently  too  thin  and  imjjure  for 
commercial  purposes. 

A  few  miles  above  Huntington  the  rocks  begin  to  rise  rapidly 
as  one  descends  the  Ohio,  and  when  the  hills  south  from  Hunting- 
ton are  reached  the  Pittsburg  coal  lies  about  400  feet  above  the 
river,  and  covers  a  few  small  areas  where  it  exhibits  the  foUoTving 
structure  : 

■    Ft.  In.  Ft.  In. 

Coal  root o  6  1 

Over-clay o  6  I  a       a 

Coal 3  6  f--4       S 

elaty  coal o  i  J 

The  coal  is  occasionally  found  along  the  central  line  of  the ' 
syncline  across  Wayne  county,  but  it  never  much  exceeds  3  feet 
in  thickness.  It  is  last  seen  to  the  southwest,  in  Wayne  county, 
near  the  summits  of  the  hills  in  the  center  of  the  sjmcline,  10  miles 
above  the  mouth  of  the  Big  Sandy,  where  it  has  been  mined  for 
local  use  and  is  38  inches  thick.       The  strata  are  all  rising  to  the 


192 


THE    MONONGAHELA    SERIES. 


southwest,  and  none  of  the  hills  on  the  Kentucky  side  of  the  river 
rise  high  enough  to  catch  the  coal,  so  that  probably  aot  a  single 
area  of  the  Pittsljurg  bed  is  to  be  found  in  that  state. 

From  Point  Pleasant  nortliAvard  along  ihe  Ohio  river,  the 
Pittsburg  coal  remains  thin  and  unimportant  and  is  not  mined  for 
commercial  use  until  Spilman  is  reached,  10  miles  above.  Here 
the  coal  is  operated  by  the  Consumers  Coal  Co. ,  B.  D.  Spilman, 
manager,  at  an  elevation  of  60  feet  above  the  Ohio  River  R.  R.,  or 
100  feet  above  the  river.  The  coal  has  the  following  structure  at 
the  Camden  mine  No.  1,  according  to  A.  P.  Brady  : 


Sandstone. 
Mate 


Ft.   In. 


Slate 

{coal o 

slate o 

caal 3 


Ft.  In. 


Ft.  In. 


Coal  "roof" o    4 


5     ioj4 


Butts,  north  and  and  south.  Face,  east  and  west.  Greatest 
rise,  northwest.     Elevation,  627  feet  above  tide. 

The  "New  Castle"  mine  of  this  company  at  West  Columbia, 
and  one  mile  above  Spilman,  gives  tlic  following  succession  : 


Ft.  In. 


Ft.  In. 


Sandstone , 

Slate  

fcoal o       2 

Coal  "roof    -  slate o         j 

coal o       ij 

slate o         J 

coal o       2 

Slate .'. o 

Coal 2 


6      1 


T^t.   In. 


Butts,  north  and  south.  Face,  east  and  west.  Greatest  rise, 
n(jrthwest.  p]levation,  607  feet,  A.  T.  The  coal  is  rather  high  in 
sulphur,  but  is  a  good  steam  fuel,  being  used  on  the  Ohio  River 
railroad  engines  and  elsewhere  for  that  purpose.  The  sandstone 
above  the  coal  is  very  massive  in  this  region,  and  crops  in  a  great 
cliiT  forty  to  fifty  feet  high. 

On  above  West  Columbia,  and  one-half  mile  south  from  Ma- 
son C'ity,  the  coal  is  mined  by  the  Beech  Grove  Coal  Company  in 
whose  entry  A.  P.  Brady  reports  the  following  succession  : 
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BEECH  GROVE  MINE. 

Ft.  In.  Ft.  In. 

Draw  slate o       2 

Coal o  2 

Slate o  I 

Coal o  3 

Slate o  I 

Coal o  3 

Slate o  I 

Coal o  3 

"Horn"  coal o  3 

Coal 3  5 

Butts,  north  and  south.  Face,  east  and  west.  Greatest  rise, 
northwest.  Elevation,  600  feet  A.  T.  The  layer  of  bony  coal  on 
top  of  the  main  bench  is  locally  called  '  'horn' '  coal  by  the  miners 
of  this  region. 

The  Hope  Salt  Company's  mine,  one-fourth  mile  farther  up 
the  river,  shows  practically  the  same  succession  as  at  Beech  Grove, 
and  the  coal  has  an  elevation  of  588  feet  A.  T. 

The  following  structure  was  measured  by  Mr.  Brady  at  the 
Klondike  Coal  Company's  mine,  one  mile  and  a-quarter  above 
Mason  City. 

KLONDIKE  MINE. 

Ft.  In.  Ft.  In. 

Sandstone 

Hlate o  to  20      o 

Draw  slate o         )4 

icoal o     10     ^ 
"horn"  coal o       2      > 4     10 
coal 3     10     j 

Butts,  north  and  south.  Face,  east  and  west.  Greatest  rise, 
northwest.     Elevation,  590  feet  above  tide. 

One-fourth  mile  farther  up  the  river  the  coal  shows  practically 
the  same  structure  at  the  Mason  City  Mining  Company's  plant, 
where  the  elevation  of  the  coal  is  585  feet  A.  T. 

One-half  mile  below  Hartford  the  coal  is  mined  "by  the  Liver- 
pool Salt  and  Coal  Company  for  its  use  in  the  manufacture  of  salt, 
and  the  following  section  was  measured  there  by  A,  P.  Brady  : 

Ft.  In.  Ft.  In. 

Sandstone 

Slate o  to  20      o 

Draw  slate o       i 

Stop  coal o       7 
"horn"  coal o       2      [ 4      6 
coal 3      9 
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Butts,  north  and  south.  Face,  east  and  west.  Greatest  rise, 
northwest.     Elevation,  560  feet  A.  T. 

The  Hartford  City  Salt  Company  has  a  mine  farther  up  the 
river  where  the  coal  sinks  to  520  feet  above  tide,  or  only  a  few  feet 
above  low  water  in  the  Ohio  river,  and  it  shows  almost  exactly 
the  same  structure  as  that  last  given. 

The  coal  continues  to  dip  rapidly  to  the  southeast  and  soon 
disappears  below  water  level,  as  one  passes  up  the  river,  and  at 
Antiquity,  five  and  one-half  miles  above  Hartford  City,  it  has  at- 
tained a  depth  of  100  feet  below  low  water,  where  the  coal  has 
long  been  mined  by  shafting.  It  exhibits  the  following  structure 
at  the  bottom  of  the  shaft,  170  feet  below  the  surface  : 

Ft.  In.  Ft.  In. 

Coal,  with  a  bony  band 2       6     ~j 

Slate o       2      [ 5       8 

Coal 3      o      j 

The  coal  continues  to  dip  up  (southeast)  the  river  and  when 
Letart  is  reached,  four  miles  above  Antiquity,  the  co<il,  if  present, 
would  be  more  than  300  feet  below  the  Ohio.  From  n<^r  Letart 
the  river  turns  to  a  northeast-southwest  course  and  the  horizon  of 
the  coal  continues  at  between  300  and  400  feet  below  water  level 
on  up  to  Parkersburg  and  beyond. 

Just  how  far  up  the  Ohio  from  Antiquity  the  coal  extends  in 
commercial  thickness,  or  how  far  southward  from  the  river  the 
productive  area  may  he  found,  are  questions  that  only  the  core 
drill  can  answer  satisfactorily.  Some  of  the  well  borings  report  it 
of  fair  thickness,  while  others  do  noi  find  it  at  all,  but  of  course 
the  oil  well  record  cannot  be  depended  upon  to  determine  fhe 
thickness  or  quality  of  any  coal  bed  with  accuracy. 

A  well  bored  just  south  from  Ravenswood,  Jackson  county, 
and  probably  forty-five  feet  above  ow  water  in  the  Ohio  river,  re- 
ports finding  five  feet  of  coal  at  346  feet,  which  would  be  near  the 
Pittsburg  horizon,  but  whether  the  coal  is  that  thick,  or  whether 
it  is  of  good  quality,  is  only  conjecture. 

In  the  vicinity  of  Parkersburg,  and  elsewhere  in  Wood  county, 
the  Pittsburg  coal  has  not  been  reported  in  the  hundreds  of  oil 
wells  that  have  there  been  drilled,  tliough  iust  northwest  from 
Parkersburg  it  is  found  l)y  the  drill  in  Washington  county,  Ohio, 
although  thin  and  ])atchy. 

It  is  also  al)sent  in  Pleasants  county  so  far  as  the  oil  well  rec- 
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ords  can  determine,  and  when  its  horizon  is  brought  up  to  dayhght 
by  the  great  Volcano-Burning  Springs  anticHnal  arch  at  Eureka, 
Belmont,  etc.,  no  coal  whatever  is  visible  at  the  Pittsburg  horizon. 

Practically  the  same  conditions  are  found  along  the  Ohio  river 
through  Tyler  county,  since  of  the  many  hundreds  of  oil  wells 
drilled  in  Tyler  along  the  Ohio  valley,  only  a  rery  few  report  find- 
ing any  coal  at  the  Pittsburg  horizon,  there  being  probably  a  haK- 
dozen  that  show  about  three  feet  of  coal  200  feet  below  river  level 
at  Sisterville. 

As  one  proceeds  up  the  river  however  into  Wetzel  county, 
the  eoal  comes  in  as  a  regular  stratum  before  New  Martinsville  is 
reached,  though  it  is  there  only  three  feet  thick  and  possibly  not 
of  commercial  value.  It  soon  grows  thicker,  however,  since  at  the 
David  Abersold  boring  on  Beaver  run,  just  north  from  the  Wetzel- 
Marshall  hne,  seven  miles  above  New  Martins^dlle.  a  good  thick- 
ness (5'  11")  occurs  as  reported  from  the  diamond  drill  record 
there,  (see  page  133),  by  Joseph  E.  Barnes  of  Uniont'^wn,  Pa.,  as 
well  as  at  Frankhn  and  other  points  in  the  surrounding  region. 
Hence,  there  can  be  little  doubt  that  from,  say  the  mouth  of  Proc- 
tor creek  on  up  the  Ohio  river  to  where  the  Pittsburg  coal  rises  to 
the  surface  near  Benwood,  it  is  of  good  development  and  thick 
enough  to  prove  of  great  value  commercially. 

In  the  northwest  bend  of  the  Ohio  river,  three  miles  below 
Moundsville,  the  Pittsburg  coal  comes  up  to  the  bed  of  the  stream 
on  the  Ohio  shore,  but  is  probably  fifty  to  sixty  feet  below  the  sur- 
face of.  the  river  bottoms  on  the  West  Virginia  side.  It  dips  down 
toward  Moundsville  to  the  southeast  from  Round  Bottom,  and  in 
the  shaft  of  the  Mounds\dlle  Coal  Company,  as  reported  by  A.  P. 
Brady,  Hes  at  an  elevation  of  494  feet  above  tide,  or  100  feet  below 
the  Ohio.  The  coal  has  the  following  structure  in  the  Mounds- 
ville Coal  Company's  shaft  according  to  Mr.  Brady  : 

MOUNDSVIIvLE  SHAFT  MINE. 

Ft.  In.  Ft.  In.  Ft.  In. 

'■Roof"   coal 2  o  "] 

"Over-clay" o  lo  | 

"Breast"  coal 2  o  I 

fslate o       K)  [         8     ^K 

"Bands" scoal...... o    6      V  o  7  I    ^'^ 


(_  slate o 

icoal I     6 

"copper  band".,  o      K  ["     3        /^J 

coal I     6 
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Butts,  S.  75°  E.     Face,  S.  17°  W. 

The  "copper  band"  of  this  section  is  a  pyritiferous  slate 
which  occupies  the  same  relative  position  as  the  parting  slate  on 
the  Monongahela  river  that  separates  the  "brick"  from  the  "bot- 
tom" division  of  the  Pittsburg  bed.  This  parting  is  seldom  pres- 
ent in  the  Fairmont  and  Clarksburg  areas  of  the  Pittsburg  coal, 
but  is  occasionally  found  in  other  regions  of  West  Virginia,  and 
appears  to  be  generally  present  in  the  Ohio  river  area  of  this  bed, 
between  Moundsville  and  "SVellsburg. 

The  Glendale  Coal  Company  also  operates  this  coal  by  a  shaft 
at  its  mine  on  the  B.  &  0.  R.  R.  near  Glendale,  Marshall  county, 
two  miles  north  from  Mounds^ille,  and  there  A.  P.  Brady  reports 
the  following  structure  : 

GLENDALE    SHAFT  MINE^ 

Ft.   In.  Ft.   In.  Ft.   in. 


"Roof"  coal,  mixed  with  slate 

"Breast"  coal 2       }4 

f  slate o        }i] 

"Bands" -I  coal o      4      !► o    5 

Lslate o        >^J 

"Brick"  coal i     5 

Parting  slate o       V 

"Bottom"  coal o  10 


834: 


Butts,  S.  73°  E.  Face,  S.  17°  W.  Elevation,  75  feet  below 
the  B.  c^'  O.  R.  R. 

The  several  di^dsions  of  the  coal  here  given  are  not  known  by 
those  names  among  the  miners  of  the  regions,  but  they  have  been 
so  arranged  by  the  writer  to  show  how  accurately  and  completely 
the  detailed  frame  work  of  the  bed  agrees  with  the  type  structure 
of  the  same  coal  along  the  ]\Ionongahela  river,  between  Pittsburg 
and  Brownsville,  sixty  miles  distant.     See  page  166. 

At  Ben  wood,  five  miles  north  of  Glendale,  the  coal  rises  to 
the  level  of  the  B.  &  0.  R.  R.,  and  has  there  been  extensively 
mined  by  the  Wheeling  Steel  &  Iron  Company,  in  whose  mines  A. 
P.  Brady  measured  the  following  structure  : 

BENWOOD   MINE. 

Ft.   In.  Ft.   In.  Ft.   In. 

Limestone 

Shales,  soft 5      o 

Roof  coal I       6     \ 

Draw  slate o       i       I  ' 

Breast  coal 26) 

f  slate 01]  I 
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Bands -{  coal o      4 

[slate o       I 

Brick  coal  i       7 

Trace  slate 

Bottom  coal i       6 


Butts,  S.  73°  E.  Face,  S.  17°  W.  Elevation,  645  feet  A.  T. 
Here  the  main  body  of  the  coal  foots  up  six  and  one-half  feet,  and 
including  the  "roof"  division,  eight  feet. 

This  section  also  reveals  the  complete  absence  of  the  Pitts- 
burg sandstone,  which  is  such  a  conspicuous  member  of  the  series 
at  Fairmont  and  Morgantown  along  the  eastern  crop  of  the  coal, 
as  well  as  at  Hartford,  Mason,  Point  Pleasant,  Raymond  City  and 
Huntington  on  the  southwest.  Its  horizon  is  occupied  by  lime- 
stones in  the  Moundsville- Wheeling  region,  which  extend  up  to 
the  Redstone  coal  horizon  fifty  feet  above  the  Pittsburg  seam. 

This  coal  is  also  mined  by  the  Boggs  Run  Mining  and  Manu- 
facturing Company,  at  Benwood,  near  the  level  of  the  B.  &  0.  R. 
R.,  but  the  section  of  the  coal  measured  in  its  mine  is  so  nearly 
like  the  one  just  given  that  it  is  simply  a  duplicate  of  the  latter. 

At  the  mouth  of  A^Tieeling  creek,  in  the  center  of  the  city  of 
Wheeling,  four  miles  above  Benwood,  the  northward  rise  of  the 
strata  elevates  the  Pittsburg  coal  to  100  feet  above  water  level,  and 
this  gives  fine  exposures  of  this  bed  for  mining  purposes  along  the 
latter  stream  until  the  eastward  dip  carries  it  below  the  same  just 
east  of  Elm  Grove,  on  the  Pittsburg  Division  of  the  B.  &  0.  rail- 
road. 

There  are  several  mines  located  near  Wheeling  and  along 
Wheeling  creek,  and  the  structure  of  the  coal  at  these  may  be  tab- 
ulated as  follows  : 


Name  of        R 
Mine          j,^ 

oof  0 

In  Ft 

^^j^'^.  Breast  Bands      Brick      Bot  m 
In  Ft    In  Ft    In    Ft      In    Ft    In 

Total 
Ft    In 

6  10 

7  4>^ 
6     6>^ 

8  2% 
8     ^Yz 

Elevation 

Ft  above 

R.R. 

Whittaker  ...  i 
McMinlej- ...  i 

Jocklum I 

Manchester.,  i 
Elm  Grove     2 
(shaft) 

3 
o 
o 
8 
o 

o 

4 
o 
6 
6 

I  ii>^o 
I    II       o 
I    IO>^  o 

I  ii^o 

230 

i 

3>2    I       3        1 
4>2  no  part'g  2 

3        I       5        I 
5      no  part'g  2 
4180 

I 
9 
3 
8 

45 
65 
50 
40 
600^  A.  T. 

In  all  of  these  mines,  the  butts  run  S.  73°  E.,  and  faces  S. 
17°  W.,  according  to  A.  P.  Brady.  In  all  of  the  sections  there 
are  two  bands  of  slate,  each  one-half  to  one  inch  thick,  enclosing 
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two  to  four  inches  of  bright  coal,  and  corresponding  exactly  to  the 
"bands"  in  this  bed  along  the  Monongahela  river.  There  is  also 
a  parting:  slate  or  pyritiferous  layer  ('"copper  band")  separating 
the  "brick"  and  "bottom"  divisions  at  all  of  the  mines  except 
the  McKinley  and  Manchester,  where  Mr.  Brady  did  not  note  any 
partings. 

Traced  north  from  "Wheeling  along  the  Ohio  river,  the  Pittsburg 
coal  continues  to  rise,  and  at  the  Richland  mine  of  Mr.  J.  P.  Gil- 
chist,  three  miles  from  the  mouth  of  Wheeling  creek,  is  14»  feet 
above  low  water.  The  following  structure  is  reported  from  the 
Richland  mine  by  A.  P.  Brad}-: 

RICHLAND   MINE. 


Ft. 

In. 

Ft. 

In. 

Ft.  In 

Roof  coal 

..    0 

5  ^ 

6  J 

II      1 

Draw  slate 

. ..  0 

■      I       8 

Breast  coal  

...   I 

fslate 

Bands  ...  <  aoal 

(slate 

o 

V2] 

o 

^ 

...  0 

A'A 

........  o 

I 

4     10. 

Brick  coal    

...   I 

4 

Sulphur  streak 

Bottom  coal  

...  I 

3     J 

Butts,  "S.  73°  E.     Face,  S.  17°  W. 

Two  miles  south  from  Wellsburg,  and  fourteen  miles  north 
from  Wheeling,  the  Pittsburg  coal  has  attained  an  elevation  of  340 
feet  above  the  Ohio  river,  and  exliibits  the  following  structure  at 
the  Brown  Coal  Company's 

BIG  FOUR  MINE. 

Ft.  In.         Ft.  In.         Ft.  In. 

Roof  coal  °     5      ^-      I 

Draw  slate 12/  ' 

Breast  coal  i   11 

I  slate  o       j4  1 

Bands...  K  coal o     2'X  I...  o    4 

(slate  o     I      J 

Brick  coal i     o 

Slate,  trace 

Bottom  coal i     o 

Mr.  J.  M.  Gilchrist  operates  the  Pittsburg  bed  one-half  mile 
south  from  "\\'ollsl)urg  at  an  elevation  of  355  feet  above  the  river 
on  the  \\'altz  land,  and  there  A.  P.  Brady  measured  the  following 
structure  : 
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Ft.  In.         Ft.  In.         Ft.  In. 

Roof  coal o    5 

Draw  slate i     2 

Breast  coal  2     8><  ^ 

{bone   slate oil 
coal    03      [...05 
slate o     I      j 

Brick  coal    .  i     o 

Slate,  trace  

Bottom  coal  i     o 

The  last  mine  to  the  north  aiong  the  OMo  river  operating  on 
this  coal  at  the  time  of  A.  P.  Brady's  sample  collecting  tour,  in 
December,  1901,  is  one  mile  north  ©f  Lazear\dlle,  and  owned  by 
the  Gilchrist  Coal  (Somj3any.     The  structure  there  is  as  follows  : 

Ft.  In.        Ft.  In.        Bt.  In. 


7 


Roof  coal... o     5 

Draw  slate  i     2 

Breast  coal  2     ij 

r  slate  o     I      ^ 

Bands  ... -|  coal 02      I...  o     4 

(slate o     I      j  I 

Bottom  coal 2     2%] 

There  is  a  "sulphur"  band  one  inch  thick  near  the  middle 
of  the  '  'breast' '  division,  but  no  parting  slate  is  noted  in  the  '  'bot- 
tom" member. 

The  detailed  analyses  showing  the  chemical  comjDOsition  of 
the^Pittsburg  coal  in  the  region  along  the  Ohio  from  Moundsville 
to  Wheehng  and  Wellsburg;  are  given  in  a  subsequent  table  to 
which  the  reader  is  referred,  where  all  the  analyses  of  this  coal 
from  every  region  of  the  State  are  grouped  together.  The  average 
of  the  thirteen  samples  collected  from  the  region  in  question  reveal 
a  coal  of  the  following  composition  : 

Moisture 0.93 

Volatile  matter 39-46 

Fixed  carbon 51-35 

Ash 8.26 


Toial 100.00 

Sulphur 3.86 

Phosphorus 0.0067 

This  result  discloses  a  coal  high  in  sulphur,  but  low  in  phos- 
phorus and  moisture.  The  volatile  matter  is  also  high,  and  were 
it  not  for  the  excessive  sulphur,  the  coal  would  be  of  ideal  compo- 
sition for  gas  maKing  purposes.     It  is  too  hard  for  coking,  and  the 
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sulphur  forbids  that,  unless  crushing  and  washing  would  remove 
considerably  more  than  half  of  the  latter. 

It  is  possil>le  that  this  could  be  done,  at  least  the  great  demand 
for  coke  in  the  Wheeling  district  would  warrant  extensive  experi- 
ments in  such  attempts,  and  even  if  the  sulphur  could  not  be  re- 
.duced  low  enough  for  the  general  manufacture  of  iron  and  steel, 
there  is  no  reason  why  a  fair  grade  of  "foundry"  coke  might  not 
be  secured  by  the  proper  treatment  of  the  coal.  So  far  as  the 
writer  knows,  no  tests  of  the  character  indicated  have  been  made 
in  the  ^^lleeling  district,  but  the  coal  is  used  entirely  for  steam 
and  domestic  purposes. 

The  thickness  of  the  bed  in  the  "Wheeling  district  will  average 
about  live  feet  exclusive  of  the  "roof"  coal,  and  making  due  al- 
lowance for  loss  in  the  removal  of  slate  and  sulphur  ( '  'copper' ' ) 
bands,  will  yield  approximately  four  and  one'-half  feet  of  clean 
coal,  or  about  two  and  one-half  feet  less  than  the  same  bed  in  the 
Fairmont  and  Clarksburg  districls.  With  modern  mining  meth- 
ods the  yield  per  acre  should  not  be  less  than  6000  tons  of  fuel. 

A  small  area  of  this  coal  is  caught  in  the  deep  syncline  in  the 
tops  of  the  hills  at  Newburg,  Preston  county,  but  the  most  of  it 
has  already  been  mined,  and  that  remaining  is  in  isolated  knobs. 

The  writer  once  measured  the  coal  there  and  found  the  follow- 
ing structure  in  the  summit  of  Scotch  Hill : 

SCOTCH  HILIv  SECTION. 

Ft.   In.         Ft.  In.         Ft.  In. 
Sandstone,  Pittsburg  

icoal,  slaty o    S      "j 
coal o     9      [  ...  2     3      1 
coal o  ID     J  ^43 

Over-clay 2     o     j 

Breast  and  brick  coal 90^ 

Shale  o     3      |-      10       9 

Bottom  coal,  slaty i     6     J 

The  "bands"  probably  exist  in  the  main  l)ody  of  the  coal 
here,  but  they  were  not  noted  when  the  measurement  was  made. 

The  next,  or  Kingwood  basin,  still  east  from  Newl)urg,  also 
catches  a  few  small  isolated  areas  of  this  celebrated  coal.  One  of 
these  is  Copeman's  knob,  near  Albrightsville,  three  miles  from 
Kingwood,  Preston  county,  while  several  others  are  found  in  the 
same  basin  just  northeast  from  Belington,  Barbour  county.  None 
of  these  areas  exceed  ten  acres  in  size,  and  are  of  interest  only  in 


o      } 
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showing  the  great  extent  of  country  from  which  this  bed  has  been 
removed  by  erosion. 

This  coal  has  evidently  once  existed  over  all  the  region  be- 
tween the  Kingwood-Belington  basin  and  the  Elk  Garden  or 
North  Potomac  region,  across  the  entire  extent  of  the  AUeghanies, 
since  we  find  two  small  areas  of  it  near  Fairfax,  at  the  head  of  the 
Potomac,  and  several  hundred  acres  at  Elk  Garden,  Mineral  coun- 
ty, as  w^ell  as  several  thousand  farther  to  the  northeast  in  the  Mary- 
land area  of  the  same  Potomac  basin. 

When  this  Fairfax  knob  area  was  first  opened  in  1885,  it  was 
carefully  measured  by  the  late  James  Parsons,  then  Chief  Engi- 
neer of  the  W.  Va.  Central  R.  R.,  who  reported  to  the  writer  the 
following  results  : 

Ft.  In.         Ft.  in. 

Roof  coal 2 

Whales 6 

Coal 8     2 

Slate o     2      [-      9       6 

Coal I 

Shales 5     o     ~) 

Limestone 40      r    16      o 

Shales 7     o     J 

Coal,  good 4       6 

Fireclay  and  shales  18       o 

Coal,  slaty 7       o 

Total 63       o 

It  has  been  considered  possible  that  this  sixty-three  feet  might 
represent  simply  the  Pittsburg  bed  with  greatly  expanded  partings 
separating  the  "breast"  (9^'),  "brick"  (4i'),  and  "bottom"  (7') 
members,  but  this  interpretation  is  probably  erroneous.  The  two 
lower  divisions  of  the  coal,  four  and  one-half  feet  thick  and  seven 
feet  thick,  respectively,  very  probably  represent  the  Little  Pitts- 
burg COALS,  of  which  there  are  sometimes  two. 

The  following  structure  is  reported  from  the  Elk  Garden  mine 
in  Mineral  county,  by  S.  D.  Brady  : 

Ft.  In.        Ft.  In. 

Slate  

Coal  

81ate 04      ^10 

Coal 2     4 

Elevation,  2268  feet  above  tide. 
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At  some  localities  in  the  mine  the  coal  thickens  to  twelve  feet. 
If  more  than  one  slate  '  'band' '  is  present  here  Mr.  Brady  did  not 
note  the  fact. 

The  analysis  of  a  sample  of  the  coal  collected  from  the  Elk 
Garden  mine  No.  6,  by  S.  D.  Brady,  is  reported  as  follows  by  Prof. 
Hite: 

Moisture  0.31 

Volatile  matter  I7-I7 

Fixed  carbon  76.91 

Ash 5.61 


Total 100.00 

Sulphur  0.81 

Phosphorus 0.017 

„    „    ^T    f  Parr  calorimeter 14285 

\  Williams  calorimeter 14788 

This,  like  the  Sewickley  coal  in  the  same  hio;lily  folded  region, 
is  of  course  low  in  volatile  matter,  and  high  in  tixed  carbon,  thus 
placing  it  among  the  semi-bituminous  coals,  midway  between  the 
ordinary  type  of  this  coal  and  anthracite. 

Two  parting  slates  are  found  in  the  Piedmont  region,  as  shown 
by  the  following  section  of  the  bed  which  the  writer  once  measured 
at  the  old  Franklin  mine  in  the  summit  of  "Westernport  hill,  oppo- 
site Piedmont  : 

FRANKLIN  MINE,  WESTERNPORT,  MI). 

Ft.  In.         Ft.  In.         Ft.  In. 

!coal   o     8      "\ 
shale 40      L..  5     8 
coal I     o     J 

Over-clay  i     o 

Breast  coal,  no  partings  10     o       }-      19       7% 

(slate 02^ 
coal 09      V  ...  o  II' 
slate o       %  j 

Coal 2     o     J 

It  is  possible  that  only  one  of  the  usual  "bands"  is  present, 
and  that  the  nine  inches  of  coal  included  within  the  "bands"  of 
of  this  section  is  really  the  "brick"  portion  of  the  bed,  instead  of 
the  "bearing-in"  division  of  the  same,  as  indicated. 

The  areas  of  the  Pittsburg  coal  in  the  West  Mrginia  portion 
of  the  Potomac  basin  have  been  largely  mined  out,  since  only 
about  000  acres  of  it  was  ])reserved  from  erosion,  and  most  of  that 
in  one  body  near  P31k  Garden, 

Hence,  although  the  bed  is  a  splendid  tyi»e  of  the  ideal  steam 
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and  general  fuel  coal,  yet  on  account  of  its  near  approach  to  com- 
plete exhaustion,  it  has  little  besides  a  scientific  interest  for  West 
Virginia,  although  a  few  thousand  acres  of  it  yet  remain  unmined 
in  the  Maryland  area  of  the  George's  creek-Potomac  basin,  so 
close  to  the  boundary  lines  of  the  two  states,  that  the  coal  will 
necessarily  be  used  for  a  long  time  in  the  adjoining  regions  of  West 
Virginia. 

CHEMICAL  COMPOSITION, 

CALORIFIC  VALUE,  AND  ECONOMIC  USES  OF  THE 

PITTSBURG  COAL. 

In  this  discussion,  the  bituminous  type  of  the  coal  west  from 
the  Alleghany  mountain  region,  is  for  reasons  just  given,  the  only 
one  considered. 

The  lack  of  financial  resomrces  has  prevented  the  Survey  from 
undertaking  the  more  detailed  and  elaborate  investigations  required 
in  ultimate  analyses,  so  that  the  work  done  by  Prof.  B.  H.  Hite 
and  his  assistants  has  been  confined  to  that  of  determining  the 
usual  four  constituents  of  the  ordinary  proximate  analysis  :  viz 
moisture,  volatile  matter,  fixed  carbon  and  ash,  with  separate  and 
usually  duplicate  determinations  of  sulphur  and  phosphorus. 

The  samples  of  coal  for  these  analyses  Avere  all  taken  with 
great  care  under  the  immediate  supervision  of  Mr.  S.  D.  Brady 
now  Chief  Engineer  of  the  Little  Kanawha  Railroad,  Parkers  burg 
W.  Va.      In  all  cases,  a  complete  strip  of  the  coal  was  dug  from 
the  working  face  of  the  mme,  including  all  partings  or  slates  not 
separated  in  mining  operations.     These  samples,  averaging  about 
twenty-five  pounds  in  weight,  were  all  shipped  in  joroperly  labeled 
bags  to  the  laboratory  af  the  West  Virginia  Agricultural  Exi^eri- 
ment  Station,    Morgantown,  where  they  were  resampled,  ground 
and  analyzed  by  Prof.  B.  H.  Hite,  Chief  Chemist  of  the  Survey 
and  his  assistants,  the  late  R.  L,  Norris,  C.  D.  Howard,  and  E.  S. 
Stalnaker. 

The  calorific  determinations  of  Prof.  Hite  and  his  assistants  on 
the  Redstone  and  Sewickley  coals,  were  all  made  with  Parr  Stand- 
ard Calorimeter,  a  new  instrument  recently  devised  by  Prof.  S.  W. 
Parr,  Professor  of  Applied  Chemistry  in  the  University  of  Illinois 
for  which  accuracy  as  well  as  rapidity  is  claimed  by  Prof.  Pan- 
after  many  comparisons  of  its  results  with  those  obtained  by  the 
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use  of  the  more  expensive  Bomb  calorimeter.  The  determinations 
of  Prof.  Hite,  made  with  the  Parr  instrument,  check  fairly  well 
with  Mr.  Haas'  results  obtained  by  using  the  Mahler  Bomb  calori- 
meter, except  that  they  appear  to  be  systematically  400  to  500 
units  lower. 

The  laboratory  of  the  Experiment  station  has  just 
accjuired  one  of  the  new  and  improved  Bomb  calorimeters,  recent- 
ly devised  by  Mr.  Henry  J.  ^Mlliams,  the  eminent  chemical  engi- 
neer of  Boston,  Mass.,  and  the  calorific  values  of  the  Allegheny 
and  Pottsville  coals  will  be  checked  and  controlled  by  it.  In  ac- 
curacy of  results  it  is  conceded  l)y  all  experts  to  l)e  superior  to  the 
best  calorimeter  in  use  previous  to  the  improvements  made  by 
Williams. 

The  few  checks  on  the  Parr  instrunjent  with  the  Williams 
that  were  possible  before  ''going  to  press,"  confirm  the  too  low  re- 
sults obtained  by  the  use  of  the  Parr  calorimeter.  Tlie  average 
increment  seems  to  be  about  oOO  B.  T.  U. ,  and  this  sum  should  be 
added  to  all  those  given  for  the  Redstone  and  Sewickley  coals 
which  were  determined  with  the  Parr  instrument. 

To  those  not  familiar  with  the  technical  term  "B.  T.  U."= 
British  Thermal  Units,  it  may  be  explained  tliat  one  British 
Thermal  Unit  is  a  quantity  of  heat  sufficient  lu  ]a..-c  one  pound 
of  water  one  degree  Fahrenheit,  and  hence  when  a  cual  is  said  to 
possess  say  14,000  B.  T.  U.s,  it  means  that  one  pound  of  the  coal 
will  develop  in  comj^lete  combustion  sufhcient  heat  to  raise  14,- 
000  pounds  of  water  ons  degree  Fahrenheit,  provided  all  the  heat 
generated  could  be  made  effective.  Of  course  this  theoretical  heat 
in  the  combustion  of  coal  is  never  attained  in  actual  practice, 
since  combustion  is  never  perfect,  and  much  heat  is  lost  through 
radiation,  and  imperfect  conduction  of  boiler  plates,  tubes  etc. ,  and  a 
still  larger  quantity  goes  out  of  the  furnace  chimney  into  the  air 
without  accomplishing  any  result,  so  that  but  little  over  half  of 
the  heat  values  locked  up  in  coal  are  utilized  in  the  heating  of  wa- 
ter or  generation  of  steam  by  the  ordinary'  methods. 

]n  order  to  bring  all  these  analyses  made  under  the  supervis- 
ion of  Prof.  Hite  into  a  single  view  for  ready  comparison,  they 
have  been  arranged  in  geographical  order,  and  here  presented  in 
tabular  form,  to  be  followed  by  corresponding  numbers  under 
which  the  locations  of  the  several  mines  are  given. 
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ANALYSES  OF  THE  PITTSBURG  COAL. 


Analyses 
Nos. 


I 

2 

3 
4 
5 
6 

7 
8 

9 
lo 
II 

12 

13 

14 
15 
i6 

17 
i8 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 
30 
31 
32 

33 
34 
35 
36 

37 
38 

39 
40 

41 
42 

43 
44 
45 
46 

47 
48 
49 
50 
51 
52 


Mois- 
ture. 


Pr.  Ct. 

0.95 
0.63 
0.78 
1.44 
0.58 
0.58 
0.90 
I.  07 
0.97 

0.  69 

1.34 

1.  07 
1.08 
I.  40 
0.87 
o.  46 

0.55 
o.  So 
0.51 
0.44 

0.39 
0.47 
o.  46 

0.33 

o.  70 

0.89 
1. 18 
0.74 
0.99 
0.55 

o.  76 

0.81 

0.  69 

0.79 
0.81 

0.93 
0.88 

0.58 
0.74 

1.  01 

0.83 
0.85 
0.87 
0.83 

0.  64 

0.81 

1.  07 

0.99 
1.03 

0.54 
0.65 
0.44 


Volatile 
Matter. 


Pr.  Ct. 


58 
78 
71 
90 

03 
33 
24 
40 
36 
27 


Fixed 
C'rb'n 


Pr.  Ct. 

51-59 
50.63 

53-53 
51-36 
50.66 
50.86 

53-65 
52.03 
50.88 

50.35 
50.04 

49-73 
52.  22 

56.99 
54-04 
58.89 

58.91 
57-  93 
56.26 
57-58 
56.42 
54-91 
55-87 
56.31 
55-80 
55-56 
56.67 

54-47 
57-81 
58.45 
58.17 
56.69 
56.  21 
55-85 
58.29 
58.02 
54- g4 
55-76 
54-23 
54-03 
55-  04 
54-39 
54-66 

52.56 
54-18 
54-70 
53-71 
54-06 

52-53 
54-75 
55-25 
54-71 


Ash 


Pr.  Ct. 
10.  01 

9-32 
10.51 

9.88 

8.57 
7.91 
4.76 
7-50 
7.  00 
9-56 
7-64 
8.09 
6.65 
7-45 
7-99 
5-96 
6.28 
5.06 

6-55 
6.  00 
7.81 
7.08 
7.78 
5-89 
6.75 
6.97 
5- 02 
7.92 
4.67 
5.61 
4-57 
5-63 
6.  07 

6.35 
4.48 
5-27 
6.84 
5-42 
6.06 

6.  31 

5-49 
5-92 
5-89 
6.83 

6.47 
5-59 
7-  19 
5-62 

7.  20 
6.31 
5-74 
5-58 


Total. 


Pr.  Ct, 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
106 
100 
100 
100 

TOO 

mo 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

TOO 

100 
100 
100 
100 
100 

TOO 

lob 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
roo 
100 


Sul- 
phur. 


Pr.  Ct. 
4-25 
4-43 
4-47 
3-41 
3-98 
3-32 
3-02 
2-97 
3-67 
4-29 
4.66 
4.  16 

3-51 

2.88 

3-13 
I.  46 
1,97 

1.  71 

1-54 

2.  02 
o 
I 


71 
72 

1-73 
I.  30 
I.  62 
1.48 

0-73 
o.  62 

0.  70 

0.86 

1.  06 
o.  76 

1.65 

1. 10 

0.  70 

0.82 

1.  22 
I. 
I. 
2. 
2. 
I. 
2. 

3- 
2. 
2. 
2. 
2. 

3-21 

I.  96 
I.  92 

3-27 


Phos- 
phorus. 


Pr.  Ct. 
o.  012 
o.  012 
o.  007 
o.  0105 
0.005 
o.  0095 
o.  0065 
o.  0045 
o.  0025 
o.  0045 
o.  0045 
o.  004 

0.005 
0.013 

o.  007 
o.  0045 

0.005 

o.  040 
o.  007 
o.  0195 
o.  0215 
o.  010 
o.  028 

0.005 

o.  012 
o.  007 
o.  003 
o.  004 
o.  012 
o.  008 
o.  029 

0.015 

o.  008 

0.037 

o.  0029 
o.  0097 
o.  008 
o.  0019 
o.  01 
0.004 
o.  017 
o.  010 
o.  006 
o.  026 
o.  021 
o.  021 
o.  027 
o.  016 
o.  023 
o.  009 
o.  010 
o.  002 


B.  T. 

u. 


13949 
I4I43 


14332 


I42I3 


^3758 
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c, 0.85  38. 68 

r,      0.93  40.42 

cr o.So  39-57 

c6 0-99  39-28 

c7 0.73  38.41 

c8 0-65  38-39 

^Q 0.78  40.12 

60 0-97  37-81 

61 loi  39-72 

62 0S5  41.39 

g,  o.  88  40.  66 

6^.'.'..'.'..;;;."  0.54  39-70 

6s 0-77  41.37 

66 «-54  41.01 

57   0.76  40.05 

68 0-71  39.14 

69 °-28  40.11 

70 °-50  40.36 

i.j  0.58  40.03 

72  "   ..  ..  1-5'  38.09 

7, 0.37  36.96 

74 0.31  38.00 

7c 0.35  37-99 

76 0.51  36.71 

77     ..  0.66  35.29 

78 0.47  37.60 

7Q 0.58  37.95 

86 0-7I  37.64 

81 0.74  37-01 

82 i-oi  40.99 

83  I-  16  40.  74 

81  1.00  40.51 

85  Z'.'.'.' '..'...  1-30  41.41 

86 1-87  39.25 

87    1-96  41.29 

38 1-77  39.50 

89 ^-83  42.47 

q6  0.71  43.63 

S :::::::::...  1-31  38.78 

02     . ..  2. 82  36. 94 

Q,   2.80  39.79 

94 1-59  39.44 

95 2.07  38.08 


54-  22 1 

52.  20| 
52.71, 
52.  45! 
53-  o8| 

52.  20| 
50.  151 

55-  78: 
52-81! 
51-87 
51-93 
52.  63 
51.93 
52. 88: 
52.01 
53. 96 
52.77! 

53-  94 
53-08 
54-87 

54-  19 
53-64 
55-71 
56.30 
58.90 
56.82 

55.71 
56.25 

53-41 
48.34 
50.60 
50.40 
50.39 
45.93 
46.58 
50.58 
44.03 

46.49 
50.  10 
48.  64 

49- 9' i 

52.  62| 
51. 10 


6.25 

6.45 
6.  92 

7.28 
7-78 
8.76 
8.95 
5-44 
6.46 
5-89 
6-53 
7-  13 
5-931 
5-57! 
6.581 
6.  19 
6.84 
5.  20 
6.31 

5-53' 
8.48! 
8. 05 1 

5.95' 
6.48 

5.  15 
5." 
5-76' 
5-40 
8.84 
9.66 
7- 50 
8.09 

6.  90 

12.95 

10.  17 

8.  15 

11.  67 

9-  17 
9.81 
II.  60 
7-50 
6.35 
8.75 


100 
100 
100 
100 

IOC 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
loo 
100 
100 
100 
100 

Top 
100 
100 
100 
lOO 
100 


Average 


38.52     I  53- 55!     7- 04      100 


02 

34 
23 

24; 
45. 
50, 
87! 
33 1 
13 
05 
36 
49 
25 
52 
31 
J3 
16 


3- 
3- 
3- 
3- 
3- 
4. 
3. 
2. 

3- 

3- 

3- 

3- 

2. 

2. 

3- 

3- 

3- 

2.98 

3.  II' 

2.  02 

3-24 
2.98. 
l.qS 
3-31' 
1-74! 
2.  16 
25' 
78 

54 
39 
79 
17 
I.  80' 

1-95 
3-33; 
i-75| 
3-52 
2-73 
1.23 

1.  10 

2.  02 
1.63 
1.80 


2.48 


o.  007 
o.  0125 
o.  007 
o.  004 
o.  032 
o.  020 
o.  020 
o.  016 
o.  004 
o.  003 
o.  002 

0.003 
004 
003 

003 
006 
004 
006 
o.  008 

0.013 

o.  004 
o.  021 
o.  008 

0.005 

o.  022 
o.  008 
o.  009 
o.  009 
o.  006 
o.  0306 
o.  0096 
o.  0061 
0.0045 
0.013 

o.  010 

0.013 

o.  028 
o.  020 

0.015 

o.  026 
o.  017 
o.  028 
o.  061 


14249 


14072 


14062 

1 447 1 
14402 


LOCATIONS  OF   MINES  FROM  WHICH  SAMPLES  OF  PITTSBURG 

COAL  WERE  TAKEN  FOR  ANALYSIS. 
Sample 

1  Gilchrist  mine,  one  mile  north  of  Lazearville,  Brooke  county. 

2  Wellsburji  mme,  one-half  mile  south  of  Wellsburg,  Brooke  count}'. 

,     Bii;  Four  mine,  two  and  one-quarter  miles  south  of  Wellsburg,  Brooke 

county. 
A     Richland  mine,  three  miles  north  of  Wheeling,  Ohio  county, 
c     Whittaker  mine,  East  Wheeling,  Ohio  county. 
6     McKinley  mine,  East  Wheeling,  Ohio  county. 
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7  Jochlum  mine,  East  Wheeling,  Ohio  county. 

8  Manchester  mine,  East  Wheeling,  Ohio  county. 

9  Elm  Grove  mine,  near  Elm  Grove,  Ohio  county. 
ID  Boggs  Run  mine,  near  Benwood,  Marshall  county. 

11  Benwood  mine,  near  Benwood,  Marshall  county. 

12  Glendale  mine,  near  Glendale,  ^Marshall  countj-. 

13  Moundsville  mine,  near  Moundsville,  Marshall  county. 

14  Garlow  mine,  on  Robinson  Run,  Monongalia  county. 

15  Jasper  Stone  mine,  on  Robinson  Run,  Monongalia  county.     *? 

16  Beechwood  mine,  about  half  way  between  INIorgantown  and  Fairmont, 

and  in  Monongalia  count}-. 

17  Opekiska  mine,  eleven  miles  northeast  of  Fairmont,  Marion  county. 

18  Murrav   mine,    ten     miles   north     of    Fairmont,    on  the  F.  M.   &  P. 

R.  R. 

19  Montana   mine,    six    miles    north  of  Fairmont,     on  the   F.  M.  &  P. 

R.  R. 

20  Aurora    mine,   two  miles   west   of    Fairmont,    Marion    county. 

21  Chatham  shaft  Xo.  i     one-fourth  mile  east  of  Farminglon,  Marion 

county. 

22  Shaft  mine,  near  Fairmont,  on  Wheeling  Division  of  B.  &  O.  R.  R. 

23  New  England  mine,  at  Watson,  two  miles  south  of  Fairmont,  on   B. 

&  O.  R.  R. 

24  Gaston  mine,  at  Watson   Marion  county. 

25  Monongah  No.  6  mine,  at  Monosigah,  sic  miles^south  of  Fairmont,  on 

B.  &  O.  R.  R. 

26  Monongah  No.  2  mine,  on  east  side  of  railroad,  600  feet  south  of  Mon- 

ongah. 

27  Monongah   Xo.  3   mine,  on   east  side  of  railroad,  one  mile  south  of 

Monongah. 

28  Marion  mine,  one-fourth  mile  south  of  Everson,  whtch  is  eight  miles 

south  of  Fairmont,  and  in  Marion  county. 

29  Fennois  mine,  one-fourth  mile  north  of  Everson. 

30  King  mine,  at  Kingmont,  about  three  miles  south  of  Fairmont. 

31  Anderson  mine,  at  Anderson,  about  nine  miles  south  of  Fairmont. 

32  Highland  mine,  on  east  side  of  railroad,  500  feet  south  of  station. 

33  Middleton  mine,  at  Middleton,  one-fourth  mile  south  of  Highland. 

34  Chiefton  mine,  at  Chiefton,  ten  miles  south  of  Fairmont. 

35  Same  name  and  place,  (bottom  coal  of  vein). 

36  Chiefton  mine,  on  east  side  of  railroad. 

37  Hutchinson  mine,  at  Hutchinson,  twelve  miles  south  of  Fairmont. 

38  Enterprise  mine,  at  Enterprise,  thirteen  miles  south  of  Fairmont. 

39  Riverdale  mine,  one-fourth  mile  north  of  Shinnston,  which  is  fifteen 

miles  south  of  Fairmont. 

40  Briar  Hill  mines,  Nos.  5  and  7,  one-fourth  mile  below  Gj^psy,  which.'is 

twenty-one  miles  south  of  Fairmont. 

41  Briar  Hill  No.  6  Maulsby  mine,  about  three-fourth  mile  above  Gypsy. 

42  Ehlen  mine,  at  mouth  of  Shinn's  run,  near  Shinnston. 

43  Holon  mine,  one-half  mile  south  of  Shinnston,  on  M.  R.  branch  B.  &  O. 

44  Farnum  mine,  at  Farnum,  six   miles  north   of  Clarksburg,  on  the  M. 

R.  branch  of  the  B.  &  O.  R.  R. 

45  Globe  mine,  at  Farnum,  on  south  side  of  railroad. 

46  Pinnickinnick  mine.  No.  2,  at  Glenn  Falls,  Harrison  county. 

47  Briar  Hill  mine,  No.  11,  about  two  miles  north  of  Clarksburg,  Harri- 

son countj'. 

48  Glenn  Falls  mine,  about  two  miles  north  of  Clarksburg. 

49  Erie  mine,  six  miles  north  of  Clarksburg   on  Short  Line  R.  R. 

50  Columbia  or  Highland  mine.  No.  4,  two  and  one-half  miles  east  of 

Clarksburg. 

51  Ocean  or  Highland  mine,  No.  5,    three    and   one-half  miles   east   of 

Clarksburg. 
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52  Pern,'  No.  i  mine,  near  Adamston,  one  mile  north  of  Clarksburg. 

53  Fairmore  mine,  near  Ailaniston. 

54  Waldo  mine,  one-half  mile  east  of  Wilsonburg,  which  is  four  miles 

west  of  Clarksburg,  on  the  Parkersburg  branch  of  the  B.  &  O. 
R.  R. 

55  Wilsonburg  mine,  at  Wilsonbnrg,  opened  in  1872. 

56  Lydia  mine,  at  Wolf  Summit,  about  seven  miles  west  of  Clarksburg. 

57  Pinnickinnick  No.  i  mine,  cue  mile  east  of  Clarksburg  on  the  B.  &  O. 

R.  R. 

58  Despard  No.  2  mine,  about  two  miles  east  of  Clarksburg. 

59  Meadow  Brook  mine,  at  INIeadow  Brook,  nine  miles  north  of  Clarks- 

burg. 

60  Cooke  Coal  and  Coke  Company  No.  i  mine,  on  Simpsons  creek  in 

Harrison  county,  about  one  mile  south  of  IMeadowBrook. 

61  Revnoldsville  mine,  at  Reynoldsville,  Harrison  county. 

62  O'Neil  No.  I  mine,  at  O  Neil,  Harrison  county,  on  the  B.  &  O.  R.  R. 

63  O'Neil  No.  2  mine,         "  "  "  "         "         " 

64  Melrose  mine,  one-half  mile  north  of  Viropa,  Harrison  count}'. 

65  Viropa  mine,  on  east  side  of  railroad  at  Viropa. 

66  Dixie  mine,  one  mile  from  Clarksburg,  on  east  side  of  railroad,  near 

Monticello. 

67  Lynch  mine,  six  miles  south  of  Clarksburg,  on  the  W.  Va.  A,  P.  R.  R. 

68  Two-Lick  mine,  six  miles  south         "  "  "  " 

69  West   Fork  mine,   at  'Mi.  Clare,  Harrison  county,  on  the  W.  V.  &  P. 

R.  R.. 

70  Cork  mine,  at  Mi.  Clare,  eight  miles  south  of  Clarksburg. 

71  Interstate  No.  2  mine,  near  Mt.  Clare,  eight  miles  south  of  Clarksburg. 

72  Interstate  No.  i  mine,  one-half  mile  south  of  INIt.  Clare. 

73  Foster  mine,  six   miles  west   of  Grafton.  Taylor  countv,  on  the  B.  & 

O.  R.  R. 

74  New  York  mine,   at  Simpson,   Taylor  county,    seven   miles  west  of 

Grafton. 

75  T.  B.  Davis  mine,  at  Simpson,  on  south  side  of  railroad. 

76  Flemington  No.  2  and  4  mines,  at  Flemington,  Tavlor  countv,  north 

of  B.  &  O.  R.  R. 

77  Sand  Lick  mine,  at  Sand  Lick,  Taylor  county. 

78  Tyrconnell  mine,  at  Rosemont,  Taylor  county-. 

79  Rosemont  mine,  at  Rosemont,  Taylor  county. 

80  West  Opening  mine,  at  Berryburg,  Barbour  county. 
8r     South  Opening  mine,  at  Berryburg,  Barbour  county. 

82  James  Rooney  mine,  at  Vadis,  Lewis  county. 

83  W.  J.  Clovis  mine,  on  Bear  run,  Gilmer  county. 

84  Ellis  mine,  on  Coal  run,  tributary  to  Big  Ellis,  Gilmer  county. 

85  George  Nutt  mine,  on  left  prong  of  Middle  Fork  of  Copen  Run,  Gil- 

mer county. 

86  Hope  mine,  one-half  mile  south  of  Mason  City,  Mason  county. 

87  Beech  Grove  mine,  one  half  mile  south  of  Mason  City,  Mason  Co. 

88  Klondike  mine,  one  and  one-fourth  miles  above  Mason  City. 

89  New  Castle  mine,  at  West  Columbia,  Mason  county. 

90  Camden  No.  i  mine,  at  Spi'man,  Mason  county. 

91  Mason  City  mine,  one  and  one-half  miles  above  Mason  City,  Mason 

county. 

92  Jackson  Furnace  mine,  at  Hartford,  Mason  countv. 

93  Hartford  mine,  at  Hartford,  Mason  county. 

94  Plvmouth  mine,  one  mile  northeast  of  Plymouth,  Putnam  county. 

95  Raymond  City  mine,  two  and  one-half  miles  northeast   of  Ravmond 

City,  Putoam  county. 
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The  average  results  of  all  these  analyses  give  in  round 
numbers,  moisture,  1  per  cent.,  volatile  matter  38|-,  fixed  carbon 
53^,  ash  7,  sulphur  2^,  and  phosphorus  one-hundredth  part  of 
1  percent..  These  figures  give  the  average  for  the  coal  over  the 
entire  state,  but  as  some  districts  are  higher  in  sulphur,  ash  and 
volatile  matter  than  others,  the  average  has  also  been  computed 
by  districts.  In  this  computation  the  mines  on  the  Monongahela 
and  Little  Kanawha  waters  have  all  been  included  in  one  district; 
the  mines  on  the  Ohio  river  in  Mason  county  make  a  second 
group;  those  on  the  Great  Kanawha  in  Putnam  county,  a  third 
and  those  along  the  upper  Ohio  in  Marshall,  Ohio  and  Brooke 
counties,  a  fourth.  As  thus  arranged  by  districts  th3  results  are 
as  follows: 

Fairmont  and     Moisture  Vol.  Mat.  Fix.  Car.  Ash  Sulphur  Phosphor. 

Clarksburg 0.75  3S.  16  54-63  6.45  2.30  o.  0117 

Brooke,  Mar- 
shall and  Ohio...  0.93  39-46  51-35  8-26  3.86  0.0067 
Mason  county  ...   1.88  40.21  47-78  10.13  2.20  0.0160 
Raj-mond  and 
Plymouth 1.83  38.  76  5  [-86  7.55  1.72  0.0450 

An  inspection  of  this  table  of  averages  v^-ill  show  that  the  coal 
from  the  Fairmont- Clarksburg  district  stands  first  in  the  order  of 
excellence,  Putnam  county,  second.  Wheeling,  third,  and  Mason 
county,  fourth,  or  last,  on  account  of  its  high  percentage  of  ash 
and  moisture. 

Of  course  some  of  these  analyses  given  will  prove  too  high  in 
sulphur,  and  some  too  low  for  the  average  of  the  respective  mines 
from  which  the  samples  were  taken,  but  this  could  not  be  avoided 
without  undertaking  the  analysis  of  a  greater  number  of  samples 
from  each  mine  than  the  resources  of  the  Survey  would  permit, 
but  as  the  coal  has  been  carefully  sampled,  and  accurately  ana- 
lyzed from  a  large  number  of  mines  in  the  same  region,  it  is  con- 
cluded that  the  general  average  of  all  will  fairly  represent  the  com- 
position of  the  coal. 

The  chemical  work  of  the  Survey  has  very  fortunately  been 
supplemented  and  checked  by  the  vastly  more  extensive  and  elab- 
orate analytical  work  of  the  chemical  department  of  the  Fairmont 
Coal  Company.  Through  the  courtesy  of  ]Mr.  L.  L.  Malone,  the 
General  Manager  of  that  corporation,  and  the  kindness  of  Mr. 
Frank  Haas,  its  Chief  Chemist,  the  Survey  is  enabled  to  present 
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these  highly  instructive  and  useful  results  in  the  following  very 
interesting  article,  prepared  expressly  for  these  pages. 
The  letter  and  report  of  Mr.  Haas  follow  herewith  : 

Fairmont  Coal  Company, 
general  offices. 

Fairmont,  W,  Va., 

December  20,  1902. 
Dr.  I.  C.  White, 

State  Geologist, 

MorgantoTVTi,  W.  Va. 
Dear  Sir  : — 

I  send  you  under  separate  cover  ^le  paper  on  the  Fuel  Value 
of  Fairmont  (Pittsburg)  coal. 

As  I  have  explained  to  you  verbally,  the  article  has  been  re- 
vised by  cutting  out  the  coke  part.  This  was  done  because  our 
coke  product  will  be  entirely  changed  from  what  it  is  now  and  such 
results  as  I  might  have  used  would  not  represent  the  facts  as  they 
will  exist  in  the  future. 

Yours  truly, 

Frank  Haas. 

ANALYSES  AND  FUEL  VALUE  OF  THE  PITTSBURG 
COAL  IN  THE  FAIRMONT  REGION. 

A  full  discussion  of  the  chemical  properties  and  fuel  value  of 
the  Pittsburg  coal  in  West  Virginia  is,  perhaps,  prauature  at  this 
time,  from  the  fact  that  it  has  only  been  a  year  since  the  coal  com- 
panies have  started  a  systematic  examination  of  this  subject. 
Furthermore,  there  is  but  a- very  small  area  of  the  Pittsburg  seam 
exposed,  and  this  on  the  extreme  eastern  border;  far  too  small  a 
portion  to  draw  conclusions  for  the  vast  territory  still  undeveloped. 
The  discussions  and  conclusions  drawn  should  be  taken  as  appar- 
ent tendencies  or  theories  when  the  whole  field  is  considered,  to  be 
substantiated  or  revised  as  the  work  progresses  and  more  territory 
is  exposed. 

It  would  have  been  desirable  from  a  scientific  as  well  as  a 
practical  standpoint  to  attack  the  problem  with  the  ultimate  anal- 
ysis of  the  coal,  but  the  practical  demands  were  so  pressing,  and 
the  ultimate  analysis  so  laborious,  expensive  and  difficult,  that  as 
a  preliminary,  the  universally  used  and  much  abused  proximate 
analysis  was  employed,  supplemented  by  the  Mahler  Bomb  Calori- 
meter for  fuel  values. 
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There  is  a  growing  opinion  that  the  proximate  analysis,  so  far 
as  the  Volatile  and  Fixed  Carbon  determinations  are  concerned,  is 
worthless  and  misleading  except  for  the  identification  of  a  coal. 
The  Volatile  Matter  has  been  used  as  an  index  of  the  coking  qual- 
ity of  a  coal,  and  the  quantity  of  gas  that  it  will  produce.  The 
first  has  too  often  failed  and  the  second  is  only  a  very  rough  ap- 
proximation as  to  quantity,  and  of  no  information  as  to  quality. 
The  Fixed  Carbon  as  an  index  to  the  quantity  of  coke  is  only  an 
apjDl'oximation  and  fails  completely  in  coking  coals  of  very  high 
Fixed  Carbon.  As  a  measure  of  the  heating  value  of  a  coal,  the 
Fixed  Carbon  determination  has  been  extensively  used,  but  the 
results  calculated  by  this  method  are  so  at  variance  with  those  ac- 
tually determined,  that  with  the  coal  in  this  region  it  cannot  be 
rehed  upon  to  give  even  approximate  results. 

With  coals  from  the  same  seams  and  the  same  region  the  Vol- 
atile matter  should,  if  uniformly  determined  in  all  samples,  show 
if  any  great  change  has  taken  place  from  one  mine  to  another.  The 
indications  were,  after  a  few  preliminary  samples  were  taken,  that 
there  was  no  great  change  in  the  actual  coal,  but  that  the  sulphur 
was  practically  the  only  disturbing  influence  and  the  work  re- 
solved itself  almost  entirely  into  locating  this  troublesome  element. 

It  was  found  that  if  samples  were  taken  every  tenth  room  on 
all  butt  entries,  or  an  equivalent  distance,  (500  feet),  that  the  av- 
erage so  determined  could  be  rehed  upon  to  represent  the  mine  to 
within  two-tenths  of  one  per  cent,  in  sulphur,  and  one-fourth  of 
one  per  cent,  in  ash,  even  in  the  extremely  high  suljDhur  coals.  In 
taking  samples  a  piece  of  canvas  was  spread  on  the  floor  of  the 
mine  and  a  groove  cut  into  the  face  of  the  coal  about  two  inches 
vnde  and  two  inches  deep  from  top  to  bottom,  bringing  down 
twenty  to  thirty  pounds  of  coal.  This  was  halved  down  to  about 
five  pounds,  which,  after  taking  to  the  laboratory,  was  crushed 
and  pulverized  to  a  laboratory  sample  of  two  ounces.  FoUoving 
this  general  rule  some  1500  samples  were  taken. 

The  extreme  limits  of  this  investigation  extended  from  Beech- 
wood,  Grays  Flat  and  Chatam  mines  on  the  north  and  west,  to 
Berryburg,  Interstate  and  Wolf  Summit  mines  on  the'south  and  west, 
vnih  the  bulk  of  samples  along  the  West  Fork  river  between  Fair- 
mont and  Clarksburg.  The  territory  enclosed  by  the  extreme 
limits  is  approximately  500  square  miles. 
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The  Pittsburg  seam  in  this  region  has  two  persistent  bands; 
the  lower  half  consists  of  one-half  to  one  inch  of  bone  coal  four 
and  one-half  to  five  feet  from  the  bottom  of  the  seam.  The  sec- 
ond band  is  six  to  eight  inches  above  the  lower  bone  .A  third 
parting  is  occasionally  present  between  the  two  mentioned.  The 
coal  immediately  below  the  slate,  and  known  as  the  top  coal,  is  of 
an  inferior  quality  and  on  average  about  one  foot  thick.  If  the 
height  of  the  seam  is  diminished  below  its  normal  thickness  of 
eight  and  one-half  feet,  it  is  invariably  at  the  ex])ense  of  the  top 
coal.  A  general  section  of  the  Pittsburg  seam  of  this  region  may 
be  represented  by  the  accompanying  sketch  : 


Top  Coal 


2>^'         Middle  Coal 


(/' 


8/2' 


}{''  Bone  Coal 
i{''  Bone  Coal 


4'  d"  Bottom  Coal 


The  bdttom  coal  includes  most  of  the  bed  and  is  almost  in- 
variably Ix'ttcr  than  the  rest  of  the  seam.  A  test  made  in  various 
l»arts  of  the  lidd  to  determine  this,  resulted  as  follows: 
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BOTTOM. 


MIDDLE. 


TOP. 


MINE. 



Ash. 

5-94 

Sulphur. 

Ash. 

Sulphur. 

Ash. 

Sulphur. 

Shaft 

2.  48 

9.  12 

2-55 

17.04 

5-19 

Anderson 

6.50 

1.3S 

4-05 

I.  14 

15-  15 

2.  19 

Enterprise 

6.42 

I.  26 

6.40 

1.70 

14.74 

i       3- 20 

Mon'ng'h,  No.  3 

6.  40 

2.48 

7-45 

3-25 

12.65 

1       4.07 

Chiefton  

6.05 
6.  So 

1.03 
3-07 

9-85 
8.60 

1-55 
3-54 

11.50 
14-25 

1       3-88 
i       5-32 

Harbert 

Ocean 

4.68 

1.89 

7.68 

3-43 

17.  18 

3-07 

The  dividing  line  between  the  middle  coal  and  the 'top  coal  is 
not  clearly  marked  and  it  is  probable  that,  if  the  facts  had  been 
suspected  and  more  care  taken  in  making  the  separation,  the  mid- 
dle coal  would  have  been  found  more  uniform  and  lower  in  ash 
and  sulphur,  while  the  top  coal  would  have  been  more  uniformly 
bad. 

In  the  table  of  average  analyses  given  below,  all  mines  are 
arranged  in  order  from  Beechwood,  the  mine  farthest  down  the 
river,  up  to  the  headwaters  of  the  West  Fork: 


MINE. 


iMoisture.   Volatile. 


Fixed 
Carbon. 


Ash.        Sulphur.    B.  T.  U. 


Beechwood 

Murray 

Luther 

Montana 

Aurora 

Stafford 

Federal 

Chatam 

Shaft 

O'Donnel 

Gaston 

New  England... 

Monong'h  No.  6 

"   5 


Anderson  ... 
Highland.... 
Middletou... 

Chiefton 

Hutchinson. 
Enterprise... 

Melrose 

Viropa 

Riverdale.... 

Ehlen 

Solon... 

Harbert 


1.56 
1.44 
I.  40 
I.  20 

I.  58 


14 
35 
63 
39 
61 

25 
1-37 
34 
73 
45 
56 
78 

39 
62 
64 
82 
62 

37 
I.  09 
I.  27 
I.  60 

1-45 
I.  60 


35-  39 
35-82 
35-61 
35-49 
35-  57 
35-04 
35-65 
35-74 
36-63 
35-41 
37-61 
36.29 
35.48 
35-83 
36.29 

37-34 
36.01 

35-  17 
36.  21 

35-  75 
36.66 

36.79 
37-41 
39.  22 
37-42 
38.62 

37-93 
38.  74 


56.  iS 
56.  82 
56.37 
56.30 
55-  79 
55-94 
55-09 
55-99 
54-31 
56.13 
53-77 
55-36 
55-70 
56.42 
55-48 
53-29 
56.34 
57-  13 
55-82 

54.30 
54.23 
54.44 
51.85 
52.62 
52.72 
51.34 
52.23 

51.93 


6.87 

5.92 
6.  42 
00 
06 
88 
91 
64 
67 
6.85 

7.37 
6.98 

7.48 
5-97 
6.78 
7.81 
5.87 
6.31 
6.35 
8.31 
7.29 

7.15 
9-37 
7.07 

8.59 
8.44 
8.39 

7.73 


1.  86 
2.07 

2.  01 
2.05 
1.99 
1-52 
1.74 

0.  92 
2.  46 

2.77 
2.49 
2.  02 
2.  01 
0.97 
1.85 
2.  71 

1.34 
1.23 

^•35 
1-74 

1.  46 

1-94 
3-72 

2.  91 
2.  91 
3.26 
2-97 
3-35 


14138 
14281 
14216 

14151 
14090 
14085 
1 402 1 
14256 

13969 
14028 
14044 
14132 

14059 
14356 
14171 
13892 
14321 
14326 
14270 
I39U 
14078 
14076 

13559 
14058 

13791 
13720 
13788 
13823 
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Gvpsy 1.31  39.  3*5  50.95  «.3«  3.71  1725 

Maulsby 1.07  38.74  52.87  7.32     1       2. 63  1     14065 

IMcadow  Brook.  i.  iS  39-99  5'- 83  7.00  3.18  14024 

Globe 1.45  38.97  53-30  6.28  2.65  14156 

Farnum 1.54  38.68'  52.87  G.gi  3.24  13974 

Glen  Falls 1.46  37.94  53-25  7-35  3-^9  13924 

nunhani i.  61  36.66  53-77  7-96  2.  Si  13849 

Pinnickinnick ..  1.53  38.01  53-53  6.93  2.59  1404S 

Columbia ;  1.36  37-76  53-23  7-66  2.57  13964 

Ocean '  1.43  36.26  54.74  7-57  2.96  13921 

Colonial 1.34  36.  S5  55.74  6.07  2.42  14233 

Roseniont i.ii  36.90  55-88  6.  11  2.47  14257 

Flemington 1.20  36.90  54- n  7-79     |       3.08  1390S 

Wilsouburg i.  89  38.46  50.23  9.42     i       4. 52  :     13377 

O  Neil,  No.  I....  1.35  40.65  49.47  S.  53  3.52  13717 

"         "     2....  1.36  40.98  51.15  6.51  3*.  29  14060 

Wolt  Summit...  1.48  40.20  51-04  7.28  3.92  13846 

Dixie 1.35  40- 48  51.23  6.94  3-92  13920 

Lynch  1.23  40.54  50.79  7.44  3.72  j     13S84 

Two  Lick 1.70  38.60  53.25  6.45  2.67  I     140S9 

West  Fork 1.55  39.20  53.19  6.06  2.87  '     14149 

Interstate 1.27  39.  :^9  51.92  7.42  3.5:  13905 

Berryburg o.  68  38.60  53.09  7.63  3.06  14017 

Average i       1.43 '     37-47     '     53-83 '       7.27     ;       2. 59     i     14014 

The  ^Moisture  column,  Avhile  it  shows  a  considerable  varia- 
tion,  does  not  follow  any  regular  change  from  the  northern  end  to 
the  south.  High  and  low  averages  are  of  only  local  occurrence 
and  the  normal  percentage  is  regained  in  the  following  mine. 
The  Volatile  jNIatter  gradually  increases  from  thirty-six  per  cent, 
at  the  northern  end  to  nearl}'^  forty  per  cent,  at  the  southern.  The 
increase  is  due  partly  to  a  greater  percentage  of  Volatile  Sul]»hur 
in  coal  around  the  Clarksburg  end  than  in  the  northern  end  of  the 
field. 

.Just  what  relative  quantity  of  Volatile  or  organic  suljihur 
exists  in  the  total,  has  not  been  determined.  The  Fixed  Carbon 
follows  inversely  the  change  suffered  Ly  the  Volatile  Matter.  The 
Ash  is  fairly  constant  and  such  variations  as  exist  are  in  nearly 
everv  case  caused  or  accompanied  liy  variations  in  the  sul]ihur. 
The  suli)hur  is  very  erratic,  vnrying  from  three-fourths  of  one  per 
cent,  to  nearly  four  per  cent. 

Efforts  to  indicate  the  cause  or  indications  of  high  suljihur 
coals  met  with  failure.  All  the  theories  of  the  practical  miner, such  as 
heavy  cover,  local  basins  or  depressions  in  the  seam  and  even  the 
elTcct  of  water  courses,  failed  to  throw  any  light  on  the  subject. 
There  are  areas  which  can  be  well  detined  as  development  con- 
tinues that  are  practically  uniform  and  low  in  sulpliur. 
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Of  the  three  kinds  of  sulphur  in  coal  the  inorganic,  or  that 
combined  as  sulphide  of  iron,  furnishes  the  greater  quantity. 
This  is  indicated  by  the  comparatively  high  iron  content  in  the 
ash.  The  sulphates  furnish  but  a  small  quantity  and  this  is  mostly 
from  the  sulphate  salts,  which  are  deposited  between  the  joints  of 
the  coal  by  the  water  percolating  through  the  stratifications  above, 
charging  itself  with  lime  and  magnesia  carbonate,  which  in  part 
changes  to  sulphate  when  in  contact  with  the  sulphides  in  the  coal. 
There  is,  however,  but  a  small  amount  that  suffers  from  this 
change.  It  has  been  found  that  by  far  the  most  of  the  white  scaly 
material,  so  common  in  this  coal,  is  either  carbonate  of  lime  or 
magnesia. 

The  segregated  masses  of  sulphide  of  iron,  known  as  sulphur 
balls,,  are  found  in  nearly  all  of  the  mines  of  this  coal.  Their 
frequency  occurs  in  proportion  to  the  sulphur  in  the  coal  proper. 
In  such  of  the  mines  as  run  less  than  one  per  cent,  sulphur,  they 
are  comparatively  rare,  while  in  coals  of  three  or  four  per  cent, 
sulphur,  they  are  most  abundant.  It  appears  that  four  per  cent. 
is  the  point  of  saturation  of  this  coal,  if  such  a  term  can  be  ap- 
plied to  a  solid  body,  and  all  over  this  amount  is  segregated  in 
these  masses.  An  analysis  of  a  sulphur  ball  shows  that  the  sul- 
phur and  iron  are  in  such  combination  as  is  ecjuivalent  to  the  bi- 
sulphide or  pyrite  form.  These  masses  go  to  pieces  very  rapidly 
when  exposed  to  atmospheric  agencies.  The  pyrite  changes  to  sul- 
phate or  iron  and  disappears  as  a  soluble  compound,  leaving  a 
soft,  pasty  and  sooty  material  behind.  This  action  was  shown  in 
the  coking  of  some  slack  which  had  been  exposed  on  a  dump  for 
several  years.  The  resulting  coke  had  an  ash  content  of  seven  to 
eight  per  cent,  and  sulphur  one  per  cent.,  while  the  coal  as  taken 
out  of  the  mine  would  show  eleven  per  cent,  ash  and  two  per  ceni. 
sulphur. 

In  coking,  about  one-half  the  sulphur  is  volatilized;  this  factor 
is  variable  to  some  extent,  depending  on  the  total  sulphur  present; 
for  all  coals  containing  over  one  and  one-half  per  cent,  sulphur  the 
factor  mil  hold.  Roughly,  if  the  sulphur  in  coal  is  multiplied  by 
eight-tenths,  it  will  give  the  sulj)hur  in  the  resulting  coke. 

The  Heating  Value  of  the  average  coals  of  each  mine  was  de- 
termined by  the  method  described  in  the  Transactions  of  the  A.  I. 
M.  E.,  Volume  XXVII. ,  page  259.       Briefly,  the  method  consists 
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in  determining  a  (quantity  "H"  which  represents  the  heating  value 
of  the  average  coal,  free  from  Moisture,  Ash  and  Sulphur,  and 
then  deducting  the  losses  due  to  each  of  these  impurities  in  any 
one  analysis.  This  method  Avas  successfully  em])loyed  in  the  va- 
rious Ohio  coals,  and  the  results  so  far  obtained  in  this  field  are 
as  uniform  as  on  any  coal  yet  tried.  The  general  formula  as  used 
is : 

B.  T.  U.  =  "H"  (lOO-Ash-Sul.-Mois.)  +  (Sul.  x  4050).  It  fol- 
lows that  knowing  "H,"  Ash,  Sulphur,  and  Moisture,  the  calor- 
ific value  can  be  determined.  Since  the  method  has  not  been  ap- 
plied to  West  Virginia  coal,  the  manner  in  which  the  constant  "H" 
was  found,  will  be  given,  also  to  show  that  so  far  as  the  work  has 
progressed  the  Formula  can  be  relied  upon  to  give  results  within 
one  per  cent,  of  the  actual  determination  of  the  Calorimeter.  The 
Mahler  calorimeter  need  not  be  described  here,  nor  the  manner  of 
operating  it;  for  such  information,  reference  is  made  to  the  paper 
previously  mentioned.  It  is  conceded  that  the  instrument  is  the 
best,  and  perhaps  the  only  reliable  one  for  the  practical  determi- 
nation of  the  calorific  values  of  fuel. 

Twenty  samples  taken  at  different  points  in  tlie  field  were 
tested  with  the  calorimeter  and  the  B.  T.  U.  actually  determined; 
the  results  are  given  in  the  following  table  : 


Moisture. 

Volatile. 

Fixed 
Carbon. 

Ash. 

Sul. 

Calori- 
meter 
B.  T.  U. 

Calcula- 
ted 
B.  T.  U. 

DiflF. 
Per  Ct. 

1.40 

37.00 

55-48 

6.  12 

2-59 

14147 

14196 

--0-3 

1.50 

36.84 

53-45 

8.21 

3-13 

13819 

13790 

— 0.  2 

1-45 

35-05 

53-20 

10.30 

2.56 

13505 

13536 

-l-o.  2 

1-55 

35.85 

55-05 

7-55 

1-58 

13975 

14066 

-1-0.6 

1.65 

39.80 

53-45 

5- 10 

2.48 

14243 

14329 

-l-o.  6 

0.  92 

37.60 

52.56 

8.92 

3-23 

13S61 

13758 

—0.7 

1.85 

36.95 

55.80 

5- 40 

I.  60 

14279 

14353 

-1-0.5 

1.07 

37.40 

55.44 

6.  09 

2.48 

14405 

14265 

—0.97 

1.50 

40.15 

50.72 

7-63 

3-48 

13818 

13840 

-|-o.  2 

2.28 

36.  12 

57.40 

4.  20 

0.  76 

14660 

14571 

-0.6 

1.49 

36.18 

54-79 

7-54 

2-34 

13947 

13988 

-1-0.3 

1.24 

36.66 

55-95 

6.15 

I- 51 

i-»338 

14342 

-l-o.  0 

1.25 

37.  15 

55.38 

6.  22 

1.67 

14305 

1 43 10 

-(-o.o 

1.58 

35.72 

55.56 

7.  14 

2.32 

14066 

14039 

—  0.  2 

1.38 

37.80 

54-21 

6.61 

2.71 

14193 

14108 

—0.6 

1-95 

35.85 

56.95 

5-25 

0.83 

14453 

14451 

—0.0 

1.50 

35.63 

56.86 

6.  or 

1-93 

14212 

14274 

-1-0.4 

I.  17 

35.64 

55-59 

7.  60 

2.70 

13867 

13987 

-  -0.  9 

1.90 

35-78 

55-78 

6-54 

1.38 

14274 

14192 

—0.6 

1.25 

40.  10 

51-70 

6.95 

3-33 

14033 

14003 

—  0.  2 

1.49 

^.36?6__ 

54-77 

6.78 

2.  23 

I4T20 
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Tne  average  Moisture,  Ash,  and  Sulphur  from  the  analyses, 
and  the  average  B.  T.  U.,  were  substituted  in  the  following  for- 
mula : 

Average  B.  T.  U.— (Average  Sul.  x  40-50) 


100— (Average  Ash  +  Sul.  +  Mois.) 


-="H' 


"H, "the  only  unknown  quantity  in  the  equation,  is  determ- 
ined and  may  be  represented  by  15675.  Now  this  quantity  (15675) 
is  substituted  for  "H"  in  the  Formuk,— B.  T.  U.=  "H"  (  100 
Ash — Sul. — Mois.  )  +  (Sul.  x40o0),  and  applying  it  to  each  sep- 
arate analysis,  the  seventh  column  in  the  table  is  pro- 
duced. An  eighth  has  been  added  to  show  the  dif- 
ference between  the  actual  and  calculated  determinations.  The 
largest  difference  so  far  found  is  0. 97  per  cent.  Considering  the 
fact  that  duplicates  with  the  Calorimeter  sometimes  vary  one-half 
to  one  per  cent. ,  the  formula  gives  close  results  and  well  within 
the  limits  of  practical  demands.  When  tests  on  steam  boilers  are 
made  that  can  account  for  the  last  one  per  cent,  in  the  heat  bal- 
ance, it  may  become  necessary  to  furnish  results  less  in  error,  but 
of  this  there  is  no  immediate  danger. 

The  calorific  value  of  coal  in  this  country,  where  fuel  is  abun- 
dant and  cheap,  has  not  been  considered  important  until  within 
recent  years.  At  the  present  time,  as  the  practical  man  is  taking 
this  into  account,  the  tendency  is  to  overestimate  and  exaggerate 
the  relative  value  of  the  various  coals. 

The  following  table  gives  a  comparison  between  average  Fair- 
mont coal  and  average  samjiles  of  Pocahontas,  Xew  River,  and  Ka- 
nawha coals: 


COALS. 

Mois. 

Volatile. 

Fix.  Car. 

Ash. 

Sul. 

B.  T.  U. 

Relative 
Value. 

New  River .... 
Pocahontas... 

Kanawha 

Fairmont 

.    i.6i 
•    0.73 
.    0.  89 
.1   1.50 

27.  16 
18.  10 
32- 6r 
36.70 

67-54 
74-52 
60.  10 
54.80 

3-  69 
6.65 

6.  40 

7.  00 

0.68 

0-59 
1.03 
2.  10 

14976 
14588 

14349 
14100 

100 

97 
96 

94 

An  average  elementary  analysis  of  the  coal  of  this  region  can- 
not be  given  at  this  time  for  lack  of  sufficient  data.  From  some 
boiler  tests,  in  which  elementary  analyses  were  reported,  made  on 
Fairmont  coal  in  1900  by  Professors  Lord  and  Hitchcuck,  of  Co- 
lumbus, Ohio,  an  average  elementary  analysis  has  been  calculated. 


218  THE   MONONGAHELA    SERIES. 

The  tests  referred  to  were  on  fis'e  coals  from  different  parts  of  the 
field  and  samples  taken  from  car  lots. 

The  Carbon- Available  Hydrogen  ratio  was  practically  constant, 
showing  no  great  change  in  the  ultimate  composition  of  the  coal. 
The  elementary  analysis,  which  ma}^  be  considered  as  fairly  rep- 
resentative of  the  field,  is  as  follows  : 

Carbon     Hydrogen     Oxygen     Nitrogen     Suli^luir       Ash 
77.00         ^5.52  6!^82  1.56  2.10        7.00 

The  question  is  frequently  asked:  **How  much  water  will 
Fairmont  coal  evaporate  per  pound  of  coal?"  An  answer  cannot 
be  given  unless  curtailed  with  suppositions  or  conditions.  The  B. 
T.  U. ,  as  given,  shows  the  heat  that  the  coal  will  deliver  if  the  coal 
is  completely  burned,  independent  of  how  the  coal  is  fired,  or  the 
kind,  make  or  condition  of  the  boiler.  With  a  theoretical  boiler, 
a  coal  with  14100  B.  T.  U.  will  evaporate  14.6  pounds  of  water 
from  and  at  212  degrees  Fahrenheit.  Since  neither  the  methods 
of  firing  are  perfect,  nor  the  absorption  of  boilers  complete,  the 
above  theoretical  figure  is  never  reached  and  seldom  ever  approach- 
ed. Some  few  plants  with  modern  appliances  for  automatic  firing 
and  boilers  of  special  design  and  construction  have  been  able  to 
extract  eighty  per  cent,  of  the  heat  in  the  coal  and  deliver  it  in 
available  steam.  In  other  Avords,  they  have  attained  an  efficiency 
of  eighty  per  cent.  Such  performances  are  very  rare  and  seventy- 
five  i)er  cent,  might  be  called  the  ])est  practice,  Avhile  seventy  per 
cent,  would  be  very  good,  sixty-iive  per  cent,  the  average  and  sixty 
per  cent,  the  common  jiractice  in  smaller  plants. 

Assuming  now  the  various  eflicienees,  the  following  table  will 
give  the  water  eveporated: 

With  So  per  cent,  efficiercy  Fairmont  coal  will  evaporate  ii.  68  pounds 
water  from  and  at  212  degrees  F. 

With  75  per  cent,  efficiency  Fairmont  coal  will  evaporate  10.95  pounds 
water  from  and  at  212  degrees  F. 

With  70  ])er  cent.  efTicienc}'  Fairmont  coal  will  evaporate  10.22  pounds 
water  from  and  at  212  degrees  F. 

With  65  per  cent,  efficiency  Fairmont  coal  will  evaporate  9.  49  pounds 
water  from  and  at  212  degrees  F. 

With  60  per  cent,  efficiency  Fairmont  coal  will  evaporate  8.  76  pounds 
water  from  and  at  212  degrees  F. 
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NoAV  comparing  New  River,  Pocahontas,  and  Kanawha  with 
Fairmont,  we  have  the  following  table  : 


COALS. 


80  per  ct. 


New  River. 
Pocahontas 
Kanawha... 
Fairmont . . . 


1-.  40 
12.  oS 
II.  89 
11.68 


per  ct. 


11.63 

II.  14 
10.95 


70  per  ct. 


10.85 
10.57 
10.  40 
10.  22 


65  per  ct. 


10.  08 
9.82 
9.66 
9-45 


60  per  ct. 


9-30 

9.  g6 

8.91 

8.76 

Under  the  ordinary  method  of  firing,  Fairmont  coal  is  known 
as  a  smoking  coal.  While  smoking  qualities  are  to  a  considerable 
extent  inherent  to  the  coal,  yet  it  can,  to  a  very  great  extent,  be 
controlled,  and  in  some  cases  entirely  overcome.  The  modern 
contrivances,  known  as  smoke  consumers,  are  very  effective  in 
their  action  on  this  coal  and  in  smaller  plants,  where  extensive 
contrivances  for  this  purpose  are  unwarranted,  a  care  in  the  man- 
ner of  firing  will  in  part  suppress  the  dense  black  smoke.  Firing 
often  and  not  much  at  one  time  will  remedy  the  evil  to  a  great  ex- 
tent, and  keep  the  conduct  of  the  stack  within  the  requirements 
of  the  law.  It  has  been  erroneously  supposed  that  the  black 
smoke  was  an  indication  of  considerable  loss  of  carbon,  but  this 
has  been  carefully  tested  and  determined  by  various  authorities, 
and  it  has  been  found  that  the  loss  in  smoke  is  trifling,  less  than 
one  per  cent.,  even  in  extreme  cases. 

Sulphur  has  little  or  no  effect  on  coal  as  a  fuel.  It  is  true 
that  it  replaces  a  certain  amount  of  carbon,  but  the  replacement 
is  not  entirely  lost,  as  sulphur  is  combustible,  having  a  heating  value 
of  about  three-eighths  of  that  of  carbon.  Moisture,  on  the  other 
hand,  not  only  replaces  combustible  matter,  but  requires  additional 
combustible  for  its  evaporation. 

Clinkering,  or  running  on  grate  bars,  is  made  possible  by  the 
composition  of  the  ash,  but  it  is  due  more  to  the  manner  in  which 
the  coal  is  fired.  Sulphur  has  nothing  to  do  with  it,  and  only 
indirectly  affects  the  composition  of  the  ash  by  being  a  carrier  for 
the  iron. 

Following  is  a  table  of  analyses  of  the  ash  of  some  of  the  coals 
of  this  region  : 


220 


THE    MONOXGAHELA    SERIES. 


AVERAGE  ANALYSES  OF  ASH  FROM  COKE. 


Montana \  42.08,  24.33    28.  07  i.  700.  390.  480.  15  o.  72  c.  Sjj 

Monn<j'bNo.2  1  39.34  22.21    28.  07  4.  60  o.  880.  52  2.  24  o.  89  i.  3o| 

36.  44  21.  44    29.  71  5.  70  o.  76  o.  49  2.  62  o.  89  I.  45 

44.  96:  25.  94J  23.  57  I.  60  o.  97  o.  47  o.  27  I.  07  I.  33| 

34.  15I  18.  241  29.  36  8.  20  o.  97  o.  56  5.  25  o.  94  I.  36 

35.  39]  21.  10    30.  86  6.  04  o.  93  o.  59  2.  41  I.  21  I.  22 

36.  57I  19.67!  28.576.901.140.784.501.031.35] 


ZSIon'ng  h  No. 
Beechwood  . . 
New  England 

Gaston 

Enterprise 


98.79 
100.05 

99- 50 
100.  18 

99-03 

99-75 

TOO.  51 


Tlu'  analyses  represent  the  average  of  over  one  hundred  sepa- 
rate samples  and  ehminate,  to  a  considerable  extent,  the  accidental 
variations  of  single  samples.  It  appears  from  this  that  the  real 
basis  of  the  Ash  is  Silica  and  Alumina  ia  the  proportion  of  1.7  of 
Silica  to  1  of  alumina.  The  iron  varies  with  the  sulphur  in  the 
coal.  The  most  of  the  lime  appears  to  be  a  foreign  element  to  the 
coal,  and  an  intrusion  after  the  coal  was  formed  in  the  manner 
previously  suggested..  The  Alkalies,  on  which  so  much  stress  is 
laid  by  some  as  the  cause  of  clinkering,  are  here  shown 
to  be  present  in  a  very  small  and  uniform  quantity. 

Speculating  as  to  the  fusil^ility  of  the  Ash,  from  the  above 
analyses,  it  would  appear  from  the  relatively  higlj  I'atio  of  Alumina 
to  the  Silica,  that  it  would  require  a  very  high  temperature  to  con- 
vert this  compound  to  cinder.  The  relative  fusibility  would  be 
marked  by  the  sum  of  the  Fcj  O3  and  CaO,  the  higher  this  quantity 
the  more  fusible  the  compound. 

Taking  now  the  physical  conditions  into  account,  we  find  that 
the  Ash  is  not  a  simple  chemical  compound  but  a  mechanical  mix- 
ture of  several.  For  instance,  it  has  been  shown  that  a  consider- 
able portion  of  the  Fcj  0^  can  be  removed  by  mechanical  separa- 
tion. Furthermore,  anyone  familiar  witli  coal  under  steam  boil- 
ers, has  noticed  that  considerable  of  tlie  Ash  is  carried  over  the 
bridge  wall.  The  Ash  so  carried  over  by  tlie  draft  is  j^ractically 
free  from  iron  and  nearly  pure  Silica  and  Alumina.  This  action 
taking  place  would  soon  leave  on  the  grate  bars  a  compound  con- 
sideraljle  higher  in  iron  and  lower  in  silica,  which  would  tend  to  a 
more  fusible  mi.xturc.  This  proltably  ex)»lains  why,  under  exces- 
sive draft  and  extreme  temperature  in  tlie  (ire  box,  the  coal  from 
tliis  region  sometimes  clinkers.  A  sainj)le  of  clinker  taken  from  a 
locomotive  boiler  showed  : 
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Silica  (Si02)  -         -         -         -         -         32.40 

Alumina  (AL  O.s)     -         -         -         -         -     23.38 
Sesqui-Oxide  of  Iron  (Fe.o  Oo)        -         -         38.28 

showing  a  tendency  in  this  direction. 

FKAXK  HAAS,  C.  E.,  M.  E. 

Fairmont,  West  Va., 

December,  1902. 


It  is  instructive  to  place  the  average  chemical  results  for  the 
Fairmont- Clarksburg  region  obtained  by  Professor  Hite  and  his 
assistants  in  a  comparative  column  with  those  for  the  same  dis- 
trict by  Mr.  Hass,  as  sho'nm  in  the  following  table: 


CHEMIST.      MoisU,re.   ;',t,e'=     ,J^^         Ash. 


Sulphur.    B.  T.  U. 


HA^iS I       1.47         39-46     ,     51.36  7.27  2.59 

HITE I      0.75     ,     38.  16     :     54.63  6.45     j       2.30 


These  results  agree  as  closely  as  one  could  expect  in  ^dew  of 
the  different  methods  of  sampling,  and  also  in  view  of  the  "ndder 
area  of  the  coal  field  covered  by  Professor  Kite's  work  viz. :  from 
Monongalia  to  Gilmer  counties,  while  Mr.  Haas'  analvses  extend 
only  over  the  Fairmont-Clarksburg  district. 

The  greatest  ratio  of  difference  is  in  the  moisture  and  this  is 
probably  due  to  the  fact  that  Professor  Hite' s  samjoles  were  stored 
in  a  rather  dry  room  for  some  considerable  time  before  analysis 

GAS  AXD  COKE. 

The  great  value  of  the  Pittsburg  coal  consists  in  the  varietv  of 
uses  for  which  it  is  adapted.     Yielding  fine  results  as  a  general 
steam  and  domestic  fuel,  it  is  also  unexcelled  as  a  e-as  producer 
and  with  pi;oper  care  to  exclude  the  sulphurous  portion    makes  a 
good  quahty  of  coke. 

The  coal  from  the  Fairmont  region  has  long  been  used  in  the 
principal  cities  for  the  manufacture  of  illuminating  gas  the  yield 
per  ton  being  quite  as  large  and  the  quality  as  good  as  that  from 
the  same  coal  obtained  at  the  famous  gas  coal  mines  of  Westmore- 
land county,  Pennsylvania. 
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This  three-fold  use  is  not  a  common  one  to  the  thick  coals  of 
anv  region,  and  it  is  this  that  adds  additional  value  to  the  Monon- 
gahela  river  area  o?the  Pitts'mrg  coal,  since  the  excessive  amount  of 
sul]ihur  in  this  coal  along  the  Ohio  river  would  forbid  its  manu- 
facture into  either  gas  or  coke  in  the  Wheeling  district,  unless 
some  practical  method  could  be  devised  for  largely  reducing  its 
quantity  of  sulphur. 

It  appears  to  be  a  general  law  that  the  proportion  of  sulphur 
in  anv  of  the  coals  increases  westward  across  the  Appalachian 
field,  the  purer  ones  lying  along  its  southeastern  side.  For  instance, 
if  we  take  the  Pittsburg  coal  as  an  example,  the  analyses  show  its 
sulphur  contents  increasing,  in  round  numbers,  westward,  from 
its  most  eastern  area  as  follows  : 

Sulphur. 

Potomac   Basin  (Elk  Garden ) 0.80 

Connellsville   Basin i.  00 

Monongahela  River  (Fairmonl) 2.50 

Ohio  River  (Wheeling) 3.50 

Western  Crop  in  Ohio 4.  50-5.00 

This  law  will  also  hold  true,  in  a  general  way,  for  any  of  the 
other  coal  beds  of  wide  geographical  extent,  and  there  must  con- 
sequently be  some  general  cause  which  has  operated  to  produce 
such  results.  It  is  sufficient  here  to  note  the  fact  as  an  explana- 
tion why  the  same  bed  of  coal  may  be  of  quite  different  quality 
in  one  region  from  that  in  another,  and  hence  not  well  adapted  for 
the  same  purposes  in  both. 

It  has  V.)een  the  custom  of  the  coal  operators  in  the  Fairmont 
and  Clarksburg  regions  to  coke  only  the  fine  coal,  or  screenings, 
the  "lump"  coal  being  shipped  for  steam  and  fueji  purposes,  and 
hence  the  manufacture  of  coke  has  been  more  in  the  nature  of  a 
bv-product,  than  of  the  production  of  coke  per  se.  For  this  reason 
the  coke  product  of  the  region  has  always  held  a  deservedly  poor 
rating  among  the  iron  and  steel  working  fraternity,  since  the  lack 
of  care  in  excluding  impurities,  left  the  resulting  coke  high  in  both 
ash  and  sulphur.  This  haphazard  method,  however,  as  stated  by 
Mr.  Haas  in  the  letter  accompanying  his  article  on  the  Fairmont 
coal,  is  not  to  continue,  since  his  chemical  investigations  have  lo- 
cated the  portion  of  the  coal  in  wlijch  the  chief  quantity  of  the 
6uli)hur  occurs,  as  well  as  large  areas  of  the  same  where  there  is 
but  little  more  sulphur  in  the  general  body  of  the  coal  (excluding 
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its  top)  than  there  is  in  the  average  of  the  Connellsville  basin. 
With  the  inauguration  of  the  new  methods  contemplated  by  the 
Fairmont  Coal  Company  for  the  manufacture  of  coke,  there  can  be 
little  doubt  that  a  great  improvement  in  quality  can  be  achieved, 
and  that  the  resultant  coke  will  compare  favorably  with  the  j)resent- 
average  of  the  Connellsville  product,  including  Klondike  and  other 
new  areas  recently  opened  in  Pennsylvania.  Hence  the  following 
analyses  of  the  coke  from  the  Pittsburg  coal  in  the  Fairmont- 
Clarksburg  region  are  to  be  considered  only  as  the  type  of  the  old 
and  careless  methods,  and  not  what  can  and  will  be  done  in  this 
line  for  the  future. 


FAIRMONT-CIvARKSBURG  COKE  (FROM  PITTSBURG  COAL. 


Anal. 
No. 

Mois- 
ture. 

Volatile 
Matter. 

Fixed 
Carbon. 

Ash. 

Sul. 

Phos. 

Coking 
Time. 

I 

2 

3 
4 
5 
6 

o.  i8 

0.  02 

o.  04 

0.15 

0.  04 

0.48 
0.50 

0.  69 

1.24 
I.  02 

1.  20 
1.29 

2.  00 
2.  67 
3-58 
0.  76 

83-45 
87- 5  i 
85-35 
85-79 
86.71 

84-56 
78.75 
92.77 

15.13 
11-45 
13.41 
12.77 

11.  25 

12.  29 
17.17 

5-78 

ICO 

100 
100 
100 
100 
100 
100 
100 

2.  17 
I.  12 
1.79 
I.  81 
I.  10 
1.86 
2.09 
2-43 

0.  0265 
0.  0200 
0.  0300 
0.  0300 
0. 0060 

48  hours, 

72      " 
72      " 
72      " 
48      " 
72      " 
48      " 
48      " 

7 
8 

0. 0190 
0.  0320 

Average .. 

0.  26 

1.72 

85.61 

12.41 

lool 

1.79 

0.0243    

LOCATION  OF  MINES  FROM  WHICH  SAMPLES  FOR  COKE  WERE 

TAKEN. 
Sample 
No, 

1  From  Beechwood  mine,  about  half  way  between   Morgantown    and 

Fairmont. 

2  From  Montana  mine,  six  miles  north  of  Fairmont,  Marion  county. 

3  From  Gaston  mine,  at  Watson,  Marion  county. 

4  From  New  England  mine,   near    Watson,    Marion  county,  two  miles 

south  of  Fairmont,  on  the  B.  &  O.  R    R. 

5  From  Kingmont  ovens,  Kingmont,  Marion  county. 

6  From  Monongah,  No.  3,  i  mile  south  of  Monongah,  Marion  county. 

7  From  Hutchinson  mine,  at  Hutchinson,  Marion  county,  twelve  miles 

south  ot  Fairmont. 

8  From  Briar  Hill,  No.  i,  about  twenty  miles  south  of  Fairmont. 

The  Montana  and  Monongah  mines  are  the  only  ones  that 
make  any  attempt  to  reduce  the  impurities  by  washing  the  fine 
coal. 

There  can  be  little  doubt  that  if  a  foot  or  more  of  the  highly 
sulphurous  and  bony  "top"  coal  were  discarded,  and  all  the  rest 
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of  the  bed  properly   crushed  and  washed,  a  most  excellent  coke 
would  result. 

It  is  highly  proper,  before  closing  this  chapter  on  the  Pitts- 
burg coal,  to  call  attention  to  its  exceeding  richness  in  volatile 
combustile  matter,  and  of  the  great  and  unpardonable  waste  of 
heat  and  most  valuable  by-products  when  it  is  coked  in  the  ordi- 
nar}"  bee-hive  oven.  The  coal  is  one  which  would  yield  very  rich 
results  if  coked  in  some  form  of  the  by-product  oven,  and  now 
that  one  very  strong  and  wealthy  corporation  controls  jiractically 
all  of  the  Fairmont-Clarksburg  coal  mines,  it  is  hoped  that  it  will 
not  repeat  the  wasteful  folly  of  the  Connellsville  producers  in  its 
future  coke  operations. 


CHAPTER  IV. 


THE  COXEMAUGH  SERIES,  XO.   XIV. 


This  is  the  rock  series  "vrhich  was  formerly  called  the  Lower 
Barren  Measures,  Elk  River  series,  etc. 

Dr.  "Williani  B.  Clark,  State  Geologist  of  Maryland,  has  re- 
cently called  attention  to  the  fact  that  the  name  Conemaugh,  given 
to  these  beds  by  Franklin  Piatt  in  1878,  antedates  all  other  geo- 
graphical terms,  and  should,  therefore,  have  precedence.  The  name 
is  also  quite  appropriate,  since  the  series  in  question  has  a  fine  de- 
velopment along  the  stream  of  that  name. 

As  now  hmited,  it  includes  all  of  the  strata  from  the  floor  of 
the  Pittsburg  coal  down  to  the  top  of  the  Upper  Freeport  bed,  the 
whole  having  an  average  thickness  of  600  feet,  though  it  varies 
from  400  on  the  western  margin  of  the  Appalachian  field  in  Ohio, 
to  800  feet  near  Charleston,  W.  Ya. 

The  series  as  thus  limited  above  and  below,  consists  of  two 
widely  different  members,  lithologically  considered,  the  upper 
composed  largely  of  soft,  red,  and  marly  shale,  the  lower  of  mas- 
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sive,  pebbly  sandstones.  The  difference  in  the  rock  type  is  so 
marked,  and  especially  in  the  character  of  the  topography  made 
by  each,  that  the  First  Geological  Survey  of  Pennsj'lvania  and 
Virginia  placed  them  m  two  different  series,  the  massive  sand- 
stones, at  the  base  of  the  Conemaugh,  being  classed  with  the  un- 
derlying Allegheny.  That  assignment,  based  primarily  upon  dif- 
ference of  rock  type,  Avas  more  philosophical  than  the  present 
limitations,  but  the  fact  that  no  definite  boundary  (a  sandstone  al- 
Avays  being  subject  to  sudden  and  rapid  changes  in  both  thickness 
and  character)  could  be  assigned  to  either  the  lower  limits  of  the  up- 
per one,  or  the  upi^er  Ijmits  of  the  lower  one,  led  Profs.  Stevenson, 
Lesley,  and  other  Pennsylvania  geologists  to  extend  the  limits  of 
the  "Lower  Barren  Measures"  of  Rogers  down  to  the  horizon  of 
the  Upper  Freeport  coal,  a  well  marked  and  widely  persistent 
stratum.  This  arrangement  gives  definiteness  to  classification,  a 
great  desideratum,  but  it  has  the  fault  of  bringing  together  rocks 
of  very  dift'erent  t^^pe,  and  hence,  while  apparently  preferable  to 
the  old  and  indefinite  dividing  line  between  the  two  series,  is  yet 
not  altogether  satisfactory.  Hence,  it  is  possible  that  a  future  and 
more  detailed  study  of  the  series  in  West  Virginia,  may  reveal 
some  more  desirable  dividing  plane  between  the  Conemaugh  series 
and  the  underlying  Allegheny  than  the  present  one,  (U.  F.  coal), 
which  will  retain  all  of  the  desirable  features  of  the  Rogers  classi- 
fication and  at  the  same  time  relieve  it  of  indefiniteness. 

Viewed  from  the  standpoint  of  change  in  physical  conditions 
the  projx'r  place  for  such  a  dividing  plane  lietween  the  Cone- 
maugh and  Allegheny  beds,  would  be  the  first  general  appearance 
of  RED  ROCKS,  near  the  horizon  of  the  Bakerstown  coal  about  100 
feet  under  the  Ames  or  Crinoidal  limestone  horizon.  That  a 
great  physical  cnange  took  place  soon  after  the  deposition  of  the 
Mahoning  sandstone  rocks,  the  present  basal  members  of  the 
Conemaugh  series,  must  be  conceded,  since  no  red  reds  whatever 
are  found  from  the  base  of  the  Pottsville  up  to  the  toj)  of  the 
Allegheny,  and  none  worth  considering  until  alter  the  epoch  of 
the  Upper  INIahoning  sandstone. 

The  sudden  apix'arance  or  (lisai)pearancc  of  ijed  sediments 
after  their  absence  from  a  groat  thickness  of  strata  is  always 
accompanied  by  a  great  change  in  life  forms,  and  the  i»re.-ent  one 
is  no  <  xce])tion.  In  fact,  the  invasion  of  red  sedimj-nts  succeed- 
ing the  Mahoning  sandstone  epoch  of  the  Conemaugli  may  well 
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be  considered  as  the  "beginning  of  the  end"  of  the  true  Coal 
Measures,  both  from  a  lithological  as  well  'as  a  biological  stand- 
point, and  hence  it  is  possible  that  the  best  classification  aside 
from  the  conveniences  of  the  geologist,  would  leave  the  Mahoning 
sandstone  in  the  Coal  Measures,  and  place  the  rest  of  the  Cone- 
maugh,  as  well  as  the  Monongahela  series  above,  in  the  Permo- 
Carboniferous.  This  reference  is  also  confirmed  by  the  charac- 
t '  of  the  fauna  and  flora,  both  of  which  contain  many  forms  that 
aracterize  the  Permo-Carboniferous  beds  of  Kansas  and  the  west 
as  may  be  seen  in  the  lists  published  on  a  subsequent  page  under 
the  detailed  description  of  the  principal  Conemaugh  strata. 

,  As  already  stated,  the  two  types  of  rock  >(hard  arid  soft)  in- 
cluded in  this  series,  give  rise  to  two  widely  distinct  varieties  of 
both  soil  and  topography.  The  uppermost  400  feet  of  soft  beds 
with  their  included  thin  limestones,  and  limy,  red,  yellow,  and 
greenish  shales,  interstratified  with  two  to  three  rather  massive 
sandstones,  give  origin  to  a  beautiful,  rolling  topography  often 
finely  adapted  to  grazing  and  agriculture,  especially  where  these 
beds  cover  the  uplands  not  deeply  trenched  by  draining  streams. 
When  the  hills  are  high  and  steep,  however,  the  red  marly  shales 
exhibit  a  great  tendency  to  landslides,  and  hence  where  such 
topography  abounds,  grazing  rather  than  agriculture  should  be 
the  chief  occupation  for  these  Conemaugh  soils. 

A  wide  band  of  red  marks  the  croj)  of  this  soft  portion  of  the 
Conemaugh  entirely  across  the  State  from  the  Pennsylvania  line 
on  the  north  to  the  Big  Sandy  river  at  the  Kentucky  boundary, 
250  miles  distant  to  the  southwest. 

The  line  of  this  red  band  so  distinctly  marked  by  the  great 
Pittsburg  coal  at  top,  and  the  massive,  pebbly  sandstones  below 
that  no  one  could  fail  to  recognize  it,  passes  across  eastern  Monon- 
galia and  Marion,  western  Taylor,  Barbour  and  Upshur,  across  the 
Pan-handle  of  Lewis  into  Braxton,  and  following  the  west  side  of 
Elk  river,  rudely  parallel  to  the  same,  crosses  western  Clay,  east- 
ern Roane,  and  central  Kanawha  counties  to  the  Great  Kanawha 
at  Charleston;  then  crossing  the  latter  stream,  extends  in  a  broad 
belt  into  Putnam,  through  central  Cabell  and  Wayne  to  the  Big 
Sandy  river  at  the  Kentucky  line. 

South  from  Taylor  and  Barbour  counties,  the  red  beds  of  the 
Conemaugh  are  reinforced  by  the  reds  which  there  begin  to  replace 
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the  limestones  of  the  Monongahela  series,  so  that  the  belt  of  red 
SOIL  broadens  out  westward  to  the  Ohio  river  after  crossing  the 
Little  Kanawha,  and  includes  not  only  the  Conemaugh  and  Mo- 
nongahela series,  but  also  the  Dunkard.  The  Conemaugh  reds, 
however,  are  sharply  delimited  from  the  overlying  ones  b}'  the 
gray,  pebbly  sandstones  at  their  base,  which,  together  with  the 
complete  absence  of  red  beds  from  the  underlying  Allegheny-Kan- 
awha, and  Potts^'i]le  series,  causes  the  entire  disappearance  of  red 
SOILS  at  a  few  miles  east  from  Elk  river,  until  the  Mauch  Chunk 
REDS  of  the  Lower  Carboniferous  are  brought  to  the  surface  many 
miles  to  the  southeast  in  "NA'eljster,  Pocahontas,  Greenbrier,  Sum- 
mers and  other  counties  along  the  southeastern  border  of  the  state. 

The  lowest  150  feet  of  these  reds  is  known  among  oil  well 
drillers  as  the  ''Big  red  cave,"  since  it  gives  much  trouble  to  them 
in  drilling  for  gas  and  oil.  The  wall  of  the  well  through  this  por- 
tion of  the  column  of  rocks  must  be  quickly  lined  with  casing,  or 
it  will  "cave"  and  crumble  into  the  hole  from  the  pressure  of  the 
overlying  strata,  thus  often  imprisoning  the  drilling  tools  and  lead- 
ing to  the  abandonment  of  the  boring.  The  nuggets  of  hard  lime- 
stone scattered  through  these  red  shales  constitute  the  chief  agent 
in  this  imprisonment,  since  they  readily  tumble  out  from  the 
walls  of  the  hole,  and  impinging  against  the  drilling  tools,  princi- 
pally at  the  "jars,"  prevent  their  withdrawal. 

For  these  reasons,  every  oil  well  driller  becomes  an  expert 
stratigrapher  in  tracing  these  red  beds  underground,  and  they 
have  Ijeen  so  traced  in  hundreds  of  borings  entirely  across  the 
state,  when  deejily  covered  by  the  overlying  ]Monongahela  and 
Dunkard  series,  so  that  whether  at  the  surface  and  visible  in  broad 
bands  of  red  soil  around  the  hills,  or  buried  under  2000  feet  of 
higher  sediments,  the  same  deep  purple  and  red  shales  exist  in  this 
portion  of  the  geologic  column  along  the  belt  of  country  west  from 
the  mountain  region  of  the  state.  Hence  the  color  is  not  the  re- 
sult of  recent  oxidation,  Ijut  is  evidently  due  to  the  deposit  of  bed 
SEDIMENTS  <lerived  from  the  erosion  of  old  land  areas  of  pre-earl»on- 
iferous  time. 

\\'ii(n  these  red  beds  of  tlie  upper  Conemaugh  are  traced 
eastward  into  tlie  Allegheny  mountain  area,  however,  the  colors 
often  fade  out  into  green,  yellow  and  gray,  so  that  frequently  the 
geologist  might  be  led  to  infer  their  complete  absence,  if  his  obser- 
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vations  were  confined  entirely  to  the  rocks  exposed  at  the  surface. 
The  fact  that  the  diamond  drills  bring  up  these  reds  when  bur- 
ied below  the  level  of  the  present  drainage  systems  in  mountain 
areas,  leads  to  the  conclusion  that  the  absence  of  the  red  beds,  so 
universal  over  the  area  west  from  the  Alleghanies,  is  only  apparent 
and  due  to  the  action  of  carbonated  waters,  which  have  largely 
leached  the  iron  from  the  superficial  beds  in  mountain  regions, 
thus  decolorizing  the  strata  and  almost  completely  depriving  them 
of  the  purple  and  red  colors  which  make  the  outcrop  of  this  series 
so  conspicuous  throughout  their  entire  area  in  West  Virginia. 
Pennsylvania  and  Ohio,  west  from  the  AUeghanies.  The  writer 
has  personally  observed  the  red  materials  brought  up  from  these- 
borings  in  the  Alleghany  mountain  region,  and  hence  can  testify 
that  its  absence  from  the  surface  outcrops  in  those  regions  is  due 
to  the  secondary  causes  mentioned,  and  that  although  there  may 
be  an  increase  of  sandstone  and  gray  sandy  sediments  eastward, 
yet  in  the  unleached  portions  of  the  Conemaugh  there  are  always 
some  RED  BEDS  to  be  found. 

These  red  beds  cause  great  expense  and  trouble,  not  alone  to 
the  oil  well  drillers,  but  also  to  the  railroads,  highways,  trolley 
lines  and  other  public  improvements,  which  are  compelled  to  be 
cut  through  their  outcrops.  As  these  reds  are  reconverted  into  muddy 
sediments  and  ''cave"  into  the  oil  wells  soon  after  water  pene- 
trates them,  so  they  return  to  mud  at  the  surface,  when  exposed  to 
the  weather  in  cuttings,  and  thus  give  rise  to  slides  v/hich  obstruct 
railroads  and  highways,  and  in  addition  give  origin  to  a  deep, 
sticky  mud  along  the  latter,  through  which  wagons  pass  with  the 
greatest  difficulty.  The  railroad  or  highway  engineer  should 
avoid  cutting  into  the  slopes  of  these  red  beds  wherever  possible, 
since  when  the  angle  of  repose  is  once  disturbed,  they  will  slide 
into  the  excavation  continually  thereafter,  until  the  condition  of 
equilibrium  is  again  attained.  It  is  these  soft  red  beds  which  have 
given  the  Pennsylvania  railroad  so  much  trouble  in  landslides  at 
Pittsburg,  where  immense  retaining  walls  have  finally  been  built 
to  hold  back  the  movement  of  the  stc^p  slopes,  in  the  vicinity  of 
the  Union  depot,  and  also  along  the  Pan  Handle  railroad  on  the 
south  side  of  the  Monongahela  river.  Where  long  steep  slopes 
must  be  traversed  with  deep  cuttings  through  these  rocks,  it  would  be 
less  expensive  to  construct  tunnels,  or  heavy  retaining  walls,  in  the 
beginning. 
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In  strong  contrast  witli  these  soft,  yielding,  unstable  beds, 
which  make  the  upper  two-thirds  of  the  Conemaugh  series,  may- 
be placed  the  massive,  gray,  pebbly  sandstones,  which  form  its 
basal  members.  These  rocks  are  quite  hard,  and  tlie  sand  grains 
being  cemented  with  peroxide  of  iron,  or  silica,  resist  erosion  and 
form  a  protecting  roof  to  the  underlying  Allegheny- Kanawha  coal 
series,  long  after  the  soft  red  beds  above  have  disappeared.  Along 
all  the  larger  streams,  they  crop  in  bold,  precipitous  cliffs,  and  on 
the  smaller  tributaries  form  narrow  gorges,  water  falls  and  rugged 
scenery  generally.  As  a  topographic  element  in  the  landscape, 
they  can  be  followed  with  the  greatest  ease  from  knob  to  knob, 
and  hill  to  hill. 

In  the  northern  portion  of  the  state  these  massive  sandstones 
occupy  150  to  200  feet  of  the  basal  portion  of  the  Conemaugh, 
but  in  passing  southwestward  they  thicken  up  and  occupy  250  to 
300  feet  of  the  series  on  the  Elk  and  Kanawha  rivers,  and  the 
same  condition  of  affairs  continues  to  the  Big  Sandy  river,  and 
beyond  into  Kentucky. 

Having  given  a  general  description  of  the  Conemaugh  series, 
some  sections  will  now  be  presented  which  exhibit  the  measure- 
ments and  detailed  character  of  these  strata  in  several  widely  dis- 
tant regions  of  the  state. 

At  ^lorgantown,  the  Pittsburg  coal  is  in  the  summit  of  the 
hills  and  the  Upper  Freeport  comes  up  to  the  bed  of  the  Monon- 
gahela  river,  on  the  crest  of  a  low  anticlinal  wave,  near  the  Eureka 
Pump  Station,  thus  giving  an  almost  complete  exposure  of  the  Con- 
emaugh series,  as  published  in  Bulletin  65,  U.  S.  G.  Survey,  page 

MORGANTOWN,   MONONGALIA  COUNTY. 

Ft.  lu.         Ft.     In. 

Pittsburg  Coal 

Fire  Clay 2  o 

Saiulv  shales  and   sandstone 32  o 

Coal,' Little  Pittsburg i  6 

Sandy  shales 17  o 

Limestone i  o 

Yellowish  shales  with  iron  ore 10  o 

Sand}'  shales,  and  concealed 17  o 

Sandstone,  rather  massive 25  o 

Sandy  shales,  and  concealed 15  o 

Massive  sandstone,  Connellsville 20  o 

Bluish  green  sandy  beds 20  o 

Black  slate,  fossiliferous i  o 

Limestone,  Clarksburg i  o 
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Shales  and  sandy  beds 45         o      | 

Sandstone,  Morgantown.... 20        o     J 

Elk  Lick  Coal 3 

Shales,  and  concealed 55 

Limestone  Crinoidal,  Ames i 

Variegated  shales 85 

Limestone,  Upper  Cambridge i 

Shales 14      o 

Sandstone,  Buffalo 3       6 

Shales  and  Shaly  sandstone 30       o 

Massive  sandstone,  Upper  and  Lower 

Mahoning 100      o 

Shales 4.0       o     ^ 


187 


Total 561       o 

In  the  vicinity  of  Little  Falls,  nine  miles  above  Morgantown^ 
the  basal  members  of  the  Conemaugh  can  be  seen  more  in  detail 
than  in  the  Morgantown  section,  and  the  following  gives  the  struc- 
ture there.     Bulletin  65,  U.  S.  G.  Survey,  page  80  : 


LITTLE  FALLS,  MONONGALIA  CO. 


In. 


1 


f205 


7     J 


Ft.     In.         Ft. 

Pittsburg  coal 

Shales,  sandstone  and  concealed 100 

Sandstone,  in  knob  5 

Shales 15 

Massive,    coarse    yellow    sandstone, 

Connellsville  21 

Coaly  shale.  Little  Clarksburg o 

Limestone,  fossiliferous  Clarksburg  ..     i 

Concealed,  shales  and  sandstone 47 

Limestone,  nodular , 3 

Gray  and  yellow  shales 9 

Black  slate  3 

f  r  coal. ..12^ 

Coal  <  slate.,  i  I ...     i 

(  coal ...  4  j 
Concealed  with  red 

shale 15 

Coal,  good o 

Shales 8 

Limestone,  gray  and  buff  in  several 

layers.  Elk  Lick 6 

Flaggy  sandstones  and  shales 22 

Sandstones,  massive,  pebbly  at  base 

for  four  feet  15 

Concealed,  probably  shales 31 

F'ossiliferous  shale,  crinoidal  (Ames  L.  8)  10 

Concealed,  red  shales  and  impure  limestone  65 

Limestone,  light  gray.  Upper  Cambridge i 


Ft.     In. 


Coal,  Elk  Lick  - 


[    16     II 


6 
6 

o 
16 


83 


Shales  and  flaggy  sandstones 24 

Sandstone,  rather  massive 10 

Concealed  and  .shales  16 

Sandstone,    Upper   Mahoning,  mas- 
sive....   53 


6     1 
10 

3 

6     j 


105 


Coal,  Mahoning  i 
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Shales  and  concealed if  o 

Shale,  greenish,  sandy n  o 

Sandy  shale  and  flagg}- sandstone...     5  2 

Shale,  greenish  yellow 12  o      ,-    98      8 

Concealed,  probably  shale ^  17  o 

Lower  Mahoning  sandstone  26  6 

Coal,  Upper  Freeport 


Total 5S7       3 

Near  A^'ebster,  Taylor  Co.,  in  the  syncline  east  of  the  Chest- 
nut Ridge  anticHnal,  the  Pittsburg  coal  is  caught  in  the  summits 
of  the  hills.  A  diamond  drill  boring  was  recently  sunk  near  the 
B.  &  0.  R.  R.  at  Webster  to  test  the  Allegheny  coals  underhdng 
the  valley.  Mr.  Charles  H.  Washburn  kept  a  careful  record  of  the 
strata  penetrated  by  the  drill,  and  combining  those  results  with 
measurements  up  to  the  Pittsburg  coal  in  the  summits  of  the  hills 
one  mile  south,  he  obtained  the  following  section  : 

WEBSTER,  TAYLOR  COUNTY. 

Ft.  In.  Ft.  In. 

Pittsburg  coal 

Concealed    104    o    to  104  o 

Connellsville  sandstone  20    o     "  124  o 

Concealed,  flaggy  sandstones  and  shales..  53     o     "  177  o 

Limestone,  massive,  visible 30"  iSo  o 

Concealed,    variegated   shales  and  sand- 
stone  loi     o     "  2S1  o 

Sandstone,  flaggy 24    o     "  305  o 

Shale,  sandy 30"  308  o 

Limestone,  Crinoidal,  Ames i     o     "  309  o 

Shales,  dark 30"  312  o 

Coal,  Crinoidal,  Ames 20"  314  o 

Shales,  variegated 30    o     "  344  o 

Limestone 10    o     "  354  o 

Shales,  variegated,  and  flaggy  sandstone..  23     o     "  377  o 

Shales,  yellow 50"  3^2  o 

Coal,  Bakerstown,  Barton,  etc  20"  384  o 

Red  shales,  sandstone,  and  concealed 77     o     "  461  o 

TOP    OF    DIAMOMD     BORItfO. 

Yellow  clay,  gravel,  etc  10     6     "  471  6 

Fire  clay  and  shale „  64"  477  10 

Shale 14  10     "  492  8 

Shale,  limy,  probably  horizon  Lower  Cam- 
bridge Limestone 80"  500  8 

Fire  clay  and  black  shale 2  10     "  503  6 

Coal,  Mason    o     9     "  504  3 

Limestone,  impure,  Irondale 12  11     "  517  2 

Fireclay 11     6     "  528  8 

Shale,  light  green 70"  535  8 

Fireclay 17     6     "  553  2 

Sandy  shale  and  massive  sandstone,  Up- 
per Mahoning 32     3     "  585  5 

Sandy  shale  15     7     "  601  o 

Fire  clay  and  shale  7     3     "  608  3 

Shale,  sandy  50"  613  3 
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Shale,  streaked  with  coal  seams ii     o     "  624  3 

Coal,  Mahoning    20"  626  3 

Fire  clay  and  sandy  shale 19  11     "  646  2 

Limestone,  dark  greenish  gray,  Mahon- 
ing  ; 70"  653  2 

Shale  and  fire  clay,  with  lime  nodules 14    o     "  667  2 

Sandy    shale    and   micaceous   sandstone, 

Lower  Mahoning 12     i     "  679  3 

Coal,  Upper  Freeport , 

It  is  possible  that  the  measurement  was  made  a  few  feet 
thicker  than  jt  should  be  in  connecting  the  surface  outcrops  with 
the  mouth  of  the  bore  hole,  but  the  error  is  probably  not  greater 
than  25  to  30  feet,  since  a  few  miles  east  of  this  at  Newburg 
Preston  Co. ,  where  the  Pittsburg  coal  has  been  mined  in  the  sum- 
mits of  the  hills,  and  the  upper  Freeport  is  mined  by  a  shaft  below 
the  level  of  the  valle}^  the  following  section  was  once  measured  by 
the  waiter  : 

NEWBURG,   P.^ESTO:Sr    2  3  J  T  :  Z. 

Ft.        Ft. 

Pittsburg  coal  ,., 

Fire   cla}- 5      ^ 

Concealed 14      ( 

Sandy  shales  , 30      f  ^59 

Concealed 210     J 

Coal,  Elk  Lick,  slaty 4 

Concealed 16      ~| 

Sandstone,  pebbly 30      j 

Concealed   15       | 

Sandstone,  flaggy 10      }-    94 

Shales,  sandy 10      | 

Shales,  dark,  fossiliferous,  (Ames  Limestone  ho-  | 

rizon) 13     J 

Coal,  Crinoidal.  Friendsville 2 

Concealed  20     1 

Red,  marly  shale  ^       I 

Concealed 40      I 

Sandstone,  3'ellow 10      f    ^^ 

Concealed jr       l 

Fire  clay  and  shales r      j 

Sandstone,  massive 20      1 

Sandy  shale  10      I 

Sandstone,  massive  10      [    49 

Surface  in  shaft g     J 

Coal,  Mason ,  j 

Sandstone,  Upper  Mahoning ^c      -1 

Shales ;;  25      I    6° 

Coal,  Mahoning  j 

fSandstone  40     T 

I  Shale 2 

Lower  Mahoning -{  Sandstone  34      I   80 

I  Shale I       I 

[Sandstone  3     J 

Coal,  Upper  Freeport 


Total. 


•645 
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On  east  from  tliis  in  the  central  portion  of  the  Alleghany 
mountains,  and  not  far  from  the  northern  line  of  Preston  county, 
Dr.  G.  C.  ]\Iartin,  Geologist  of  the  Maryland  Geological  Survey, 
measured  the  following  section  near  Friendsville,  Md.,  Geology  of 
Garrett  county,  pages  130-131  : 

FRIENDSVILLE,  GARRETT  COUNTY,  UB. 

Ft.   In.         Ft.  In. 

Probable  position  of  Pittsburg  coal  

Strata  removed  by  erosion lo      o 

Concealed 62      o 

r  coal  06] 

I  shale o       2       I 

Coal,     Little    Pittsburg -|  coal i       51-38 

J  shale o       i       | 

I  coal 1       6      J 

Limestone i  o 

Concealed 6  o 

Flaggy  sandstone 26  o 

Concealed,  and  massive  conglomerilic  sandstone 50  o 

Fine  grain.d  sandstone 8  o 

Shale 2  o 

I  limestone 2      6     ] 

Limestone,  Clarksburg -^  shale 10^70 

(  limestone... 3       6     J 

Shale I  o 

Concealed „   15  o 

Shale 5  o 

Concealed 18  o 

Sandstoneand  shale 15  o 

Fine-bedded  sandstone 21  o 

Massive  conglomerate 9  o 

Shaly,  cross-bedded  sandstone 18  o 

Coal,  Elk  Lick o  6 

Gray,  calcareous  shale 3  o 

Massive    sandstone 20 

Shaly  limestone  and  fossiliferous  sliale,  Ames  L.  S..  10  o 

Coal,   Friendsville i  3 

Yellow  shale  5  o 

Fine-grained,  cross-bedded  sandstone  30  o 

Gray  shale i  o 

Concealed 31  o 

Sandy,  fossiliferous  shales 4  o 

Yellow  shales  and  concealed 15  o 

Black  shale 2  o 

Coal,   IJakerstown  i  6 

Shale  and  sandstone 36  o 

Red  shale  2  o 

Limestone 20 

Red  and  green  .shales   7  o 

Handy  shales  10  o 

Limestone    i  o 

Sandy  shales  27  o 


WEST     VIRGINIA     GEOLOGICAL     SUEVEY.  235 

Black  fossiliferous  shales 5  o 

Limestone,  Lower  Cambridge o  6 

Black  shale 5  o 

Coal,  Mason i  9 

Concealed So  o 

Black  shale,  with  coal  smut  on  top 6  o 

rbone 07") 

Coal,  ZMahoning  ^  shale o       6       -      i  10 

(.co.l o       9     J 

Black  shale ]o  o 

Sandstone o  4 

Shale 4  o 

Concealed 25  o 

Approximate  position  of  L'pper  Fretport  coal 


Total 635  4 

At  Fairfax  Knob.  Tucker  county,   tlie  foUoTsing  measiu'ement 
results  by  combining  the  exposures  there  with  the  record  of  a  well 

drilled  to  test  the  Upper  Freeport  coal  below  the  bed  of  the  North 

Potomac  near  its  headwaters  : 

Ft.  In.         Ft.  In. 

Shales 5  o 

I^imeston  e 4  o 

Shales ..     7  o 

Ccoal    46) 

Little   Pittsburg  -  fire  clay  and  shales....  iS      o       -    29  6 

(coal,  slaty 7       o     J 

Shales,  and  concealed 85  o 

(  coal    2       9      ] 

Coal,  Little  Clarksburg  vj  slate 06-39 

(  coal   o       6     J 

Shales 40  o 

fcoal,  slaty o     10     ] 

^     1      j  coal I       T      • 

Coal  ..->,-,.                                                                ^       -     4  :t 

I  slate I       o      !      ^  -^ 

[coal    I       o     J 

Fireclay  and  shales  10  o 

Blue  shales  with  iron  ore 15  © 

Black  slate 2  o 

(coai o       S      ] 
slate 04-20 
coal I       o     j 

Concealed  with  sandstone  and  shales 200  o 

Coal  and  black  slate,   (Mason) 3  o 

Shales. 50  o 

Sandstone,  massive  25  o 

Concealed 9  o 

Sandstone,  soft i  o 

Clay,  yellow  6  q 

Sandstone 20  o 

Limestone,  Mahoning 20  o 

Soft  .shale i  q 

Hard  shale  g  o 

Soft   shale j  q 

w^late,  light  blue 10  o 

Slate,  dark ig  q 
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Sandstone 2 

Upper  Freeport  coal 


Total 583       6 

This  section  is  the  same  as  the  one  pubhshed  in  Bulletin  65, 
U.  S.  G.  Survey,  page  82,  except  that  a  different  interpretation 
is  put  upon  the  two  layers  of  Little  Pittsl)urg  coal  which  with  the 
16  feet  of  strata  above  them  was  referred  to  the  main  Pittsburg  bed 
in  Bulletin  65,  but  is  now  considered  to  belong  to  the  Conemaugh 
series.  vSince  these  strata  are  now  removed  from  the  ^Nlonongahcla 
series,  the  next  underlying  coal  bed  will  be  the  Little  Clarksburg 
instead  of  the  Little  Pittsburg  as  correlated  in  Bulletin  65. 

The  3  feet  of  coal  and  black  slate  200  feet  under  the  Elk  Lick 
coal  has  been  correlated  with  the  Mason  coal  horizon,  but  it  may 
be  a  little  too  high  above  the  Upper  Freeport  coal  for  that  bed, 
since  in  the  Henry  shaft,  as  well  as  in  the  Elk  Garden  section,  the 
Mason  coal  lies  only  one  hundred  and  twenty  feet  above  the  base 
o£  the  Conemaugh. 

At  Elk  Garden,  Mineral   county,  the  Pittsburg  coal  is  mined 
in  the  summits  of  the  hills,  and  in  descending  from  it  to  the  North 
Potomac  river  at  Blaine,  Dr.  G.  C.  Martin  obtained  tlie  following 
section,  Geology  of  Garrett  county,  page  128  : 
ELAINE,  MINERAL  COUN'l  V. 

Ft.  In.         I-i.  In. 

Coal.  Pittsbur-r 

Concealed iSo      o 

Sandstone  3      o 

Concealed  i  oS      o 

Bandstone 2       o 

Concealed 60      o 

Sandy  shales 4      o 

coal I       2 


,,     ,     „  ,        .  I  shale o       i       , 

Coal.   Bakerstovvn..-j^^^j ^       ^^  2 

1^  bone    o      4      ) 

Concealed 26 

Shale  6 

Tcoal o      4 

Coal... -^  shale i       6 

(coal o      3 

Concealed 36       o 

Black  shales 10       o 

Fossiliferous,  disintegrated  limestone.  Lower  Cam- 
bridge       o      8 

Black  shales 8       o 

j  coal    1        2 

Coal,  Mason j  bone o       i      |^      i 

(.  coal   o      6 
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Concealed no  o 

Flaggy  sandstone 7  o 

Sandy  shales 5  o 

Coal,  Upper  Freeport 

Total 571  6 

Barton,  Allegany  county,  Md.,  in  the  George's  Creek-Potom- 
ac coal   basin  is  a  type  locality  for  the  Barton  coal  (Bakerstown) 
ancV  the  following  section  of  the   Conemaugh  series  constructed 
there  by  Dr.  Martin  is  given  in  the  Geology  of  Garrett  county 
page  127,  as  follows  : 

BARTON,  ALIvEGANY  COUNTY,  MD. 

Ft.  In.         Ft.  In. 

Coal,  Pittsburg  

Concealed,  shale  toward  the  base 41  q 

Gray  shales 8  o 

Concealed 18  6 

Black  brtuminous  shale 2  o 

Yellowish  shales,  with  iron-band  markings 26  9 

Concealed,  with  sandstone  near  base 29  o 

Arenaceous  shales  and  thiu-bedded  sandstones 8  o 

Concealed 10  6 

fcoal 09] 

I  shale o       2       I 

I  coal o       3 

Coal,  Franklin... -j  Bituminous  shales  ...     i       o      [-      6  10 

coal o       8      I 

I  shale 2       o 

Lcoal 2       o     J 

Ferruginous  shales  4  , 

Concealed 26  9 

Dark  gray  shales 20  g 

Coarse,  tandy  shales  jo  6 

Massive  gray  cross-bedded  sandstone 9  g 


Concealed 


94       9 


Brownish  gray  massive  sandstone  7 

Concealed 84  6 

ibone 04^ 

coal 2       4      I      3  o 

coal  and  shale o      4     J 

Concealed 77  q 

Sandy  shales  j^  q 

Coal,  Mason j  - 

Sandy  shale 2  5 

Shale 12  o 

Sandstone 28  o 

bliale  8  o 

Sandstone ^3  6 

Shale 2,  6 

Coal,  Upper  Freeport    

T°tal 594  7 
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About  five  miles  northwest  from  Philippi,  on  the  head  waters 

of  Elk  creek,  thp  Pittsburg  coal  crops  high  up  in  the  hills,  and  an 

oil  well  record  on  the  Hall  farm,  beginning  at  the  horizon  of  the 

Crinoidal  Limestone,  gives  the  lower  portion  of  the  Conemaugh. 

Mr.  C.  McC.    Lemley,   Assistant  Engineer  of  the  B.  &  0.  R.  R., 

Phili})pi,    W.    Va.,    is  authority  for  the  following  measurements 

made  on  the  Hall  farm  and  connected  by  him  with  the  record  of 

the  Hall  well  No.  1  of  the  Elk  Creek  Oil  and  Gas  Company. 

HALL   FARM  SECTION. 

Ft.         Ft. 

Pittsburg  coal,  base  1365  A.  T 

Interval,  shales,  sandstones  aud  concealed 259] 

Baudstone,  massive,  Morgantown 20 

Shales 3 

Coal,  Elk  Lick 2 

Limestone,  Elk  Lick 5  |-      331 

Shales,  and  concealed 16  I 

Red  shales,  containing  two  layers  of  fossiliferous 

^marine)  limestone,  Ames 15  | 

Bore  hole  record  begins  here | 

Surface  sand  and  wash 1 1  J 

Black  slate  and  coal,   Friendsville 6 

Black  lime  15 

Lime  shell 20 

Red  and  black  lime  20 

Red  rock  and  slate 15 

Light  slate  and  lime 10 

Sand 25  -      270 

Red  rock  and  sand  shell  13 

Black  slate  62 

Blue  lime 75 

Sand,  white  5 

Sand,  black loj 

Coal,  Mason    5 

Black  sand  15  1 

White  sand 10  | 

Black  lime 15  |-      no 

Black  sandy  lime 55  | 

Sand  15  J 

Coal,  Upper  Freeport 

Total 722 

The  oil  well  driller  makes  use  of  the  word  "liiiic"  to  indicate 
any  rock  whose  drillings  come  up  fine  and  limy-looking.  The 
rock  may  be  a  sandy  shale,  or  even  a  shaly  sandstone,  Jwith 
scarcely  a  trace  of  lime  in  it,  so  that  terms  given  in  a  wclljdriller's 
log  often  fail  to  convey  an  adecjuate  idea  of  the  rock  in  (pjcstion. 
This  section  near  Philipi)i  shows  a  thick  measurement  of  the 
Conemaugh,  but  that  it  is  correctly  made  is  confirmed  by  the  next 
one,  several  miles  to  the  southwest,  also  the  result  of  accurate  lev- 
eling by  a  civil  engineer. 
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In  the  Pan  Handle  of  Lewis  county,  near  Ireland,  both  the 
Elk  Lick  coal  and  the  Bakerstown,  or  Barton  beds  have  been 
mined,  and  as  the  Pittsburg  caps  some  of  the  highest  summits  in 
the  vicinity,  a  vertical  section  from  it  to  the  Upper  Freeport  coal 
has  been  accurately  measured  by  Mr.  J.  Perry  Thompson,  of  Fair- 
mont, by  combining  the  surface  outcrops  with  the  record  of  a  bor- 
ing, as  follows  : 

IREIvAND  .SECTION. 

Ft.  In.         Ft.  In. 

Pittsburg  coal 

Interval 240       6 

fcoal I       3      ] 

I  slate o       2      I 

Coal,  Elk  Lick -j  coal i       4       }■      4      6 

I  slate  o       I       I 

[coal I       8     J 

Interval 127       8 

Coal,  good,  bright,  Bakerstown 2       4 

Concealed 40      o 

Shaly  sandstone 15       o 

Coal, thin ,. 

Interval 182       7 

!coal 161 
black  slate  03^35 
coal I       8     j 

Sandstone,  Lower  Mahoning,  massive 84       o 

Coal  streak 

Interval 21       o 

Upper  Freeport  coal 


Total 721       o 

This  measurement  exhibits  the  same  tendency  to  thicken  east- 
ward and  southwestward  shown  by  the  previous  one  near  Philippi. 
In  the  region  of  Charleston  on  the  Great  Kanawha  the  Conemaugh 
appears  to  attain  its  greatest  development,  as  shown  by  the  follow- 
ing section  compiled  by  the  writer  along  Two  Mile  creek,  and 
southward  to  the  junction   of  the   Elk  and   Kanawha  rivers,   as 

follows  : 

TWO   MIIvE-KANAWHA  SECTION. 

Ft.         Ft. 

Pittsburg  coal 

Concealed,  sandstone  and  red  shales 150   ] 

Sandstone,  massive,  Connellsville 30 

Red  shales,  sandstone  and  concealed  80     [-320 

Sandstone,  massive,  Morgantown 20    I 

Concealed  and  sandy  shales 40   J 

Coal,  impure.  Elk  Lick i 

Dark  limestone 2 

Concealed  and  massive  sandstone 27 

Deep  red  shales,  with  Two  Mile  limestones  and 

iron  ore 50 
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Flagg\- sandstone 20    [-162 

Coal,  impure,  Bakerstown  (Barton)  3 

Sandstone,  massive 15 

Shales,  with  gray  limestone,  two  feet  thick 20 

Sandstone,  massive 25    J 

Fireclay    8 

Sandstone  and  concealed 85    )    ,• 

Sandstone,  massive,  pebbly,  BuflFalo 75    /  ^ 

Coal,  Mason 2 

Shales 10 

Sandstone,  with  streak*  of  coal  nea-  center,  (Ma- 
honing)    120    ]- 147 

Shales,  sandy 10 

Black  flint...! 5 

Shales 2 

Upper  Freeport  coal 

Total 8co 

The  50  feet  of  deep  red  shales  with  two  gray  fresh-water  lime- 
stones 20  feet  apart  appears  to  represent  the  horizon  of  the  Ames 
or  Crinoidil  limestone  of  the  northern  portion  of  the  state,  though 
here  the  lime<«tone9  hold  onlj'  a  spirorbis  like  form  of  fossil.  About 
50  miles  west  from  Charleston,  however,  the  marine  type  of  the 
Ames  limestx)ue  appears  in  the  vicinity  of  Huntington 
between  which  town  and  Kenova  Prof.  A.  G.  Selby  once  measured 
the  following  section  of  the  Conemaugh,  see  page  84,  Bulletin  U. 
S.  G.  Survey  : 

HUNTINGTON-KENOV.\  SECTION. 

Ft.         Ft. 

Pittsburg  coal 

Red  shale,  containing  limestone  nodules 28   ] 

Sandstone,  shaly 16    ! 

Red  shales  and  sandstones loi    \  197 

Coal,  Little  Clarksburg 2    | 

Sandstone,  massive,  Morgantown  50    ) 

Elk  Lick  coal 2 

Fireclay    3    ^ 

Shales,  deep  red  103    j"  ^°" 

Limestone,  crinoidal,  .•Inies 2 

Coal,  Crinoidal,  Friendsville 2 

R<»d  shales 4    > 

Limestone   4    -.183 

Shales  and  sandstones 17^    J 

L'mestonf,  Lower  Cambridge 2 

Hhales    jq 

Coal,  Mason j 

Shales  30    ) 

Sandstone,  Mahoning 125    |  '55 

Upper  Freeport  coal 

Total 660 
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This  Huntington-Kenova  section  reveals  all  of  the  main  fea- 
tures shown  at  the  northern  line  of  the  state,  250  miles  distant. 
The  Mahoning  sandstone  is  double  bedded  at  Kenova,  where  it 
crops  along  Twelve  Pole  river,  and  the  Mahoning  coal  is  occasion- 
ally present  about  midway  between  the  Mason  and  Upper  Free- 
port  seams. 

The  Ames  and  Lower  Cambridge  limestones  are  still  filled 
with  their  characteristic  marine  fossils,  although  only  fifty  miles 
distant  from  Charleston,  where  only  fresh  water  or  estuarine  types 
are  to  be  found  at  these  horizons. 

To  show  the  wide  spread  uniformity  of  this  Conemaugh  se- 
ries, there  will  now  be  introduced  a  section  from  the  region  of 
King's  creek,  Brooke  county,  the  most  northern  outcrop  in  West 
Virginia  of  the  Pittsburg  coal,  where  it  is  possible  to  measure  a 
section  between  it  and  the  Upper  Freeport,  as  follows  : 

OSBURN'S  MILL,  BROOKE  COUNTY. 

Ft. 

Pittsburg  coal,  about  1195  feet  A.  T    

Concealed,  red  shales  and  sandy  beds 175 

Sandstone,  massive,  Morgautown 25 

Shales,  with  thin  coal  (Elk  Lick) 10 

Concealed  and  shales 40 

Limestone,  Crinoidal  (Ames)  very  fossiliferous..... 10 

Red  and  marly  shales  and  concealed  60 

Massive  sandstone 40 

Coal,  Bakerstown,  Barton „,. 2 — 4 

Shales  and  concealed 25 

Limestone,  fossiliferous,  Upper  Cambridge  2 

Red  shales 10 

Shales,  sandstone  and  concealed 60 

Dark,  fossiliferous  shales,  Lower  Cambridge  L.  S 5 

Coal,  Mason,  blossom i 

Limy  shales 5 

Concealed  and  massive  sandstone 45 

Coal,  Mahoning  (No.  7)  , 3 — 5 

Concealedand  sandstone ,.„, 60 

Coal,  Upper  Freeport 

Total 580 

In  the  deeply  buried  region  between  the  Ohio  and  Mononga- 
hela  rivers,  where  even  the  top  of  the  Conemaugh  series  is  occa- 
sionally 1500  feet  below  the  summits,  the  continuity  of  the  beds 
remains  unbroken,  as  revealed  by  numerous  oil  well  borings. 

The  Brice  Wallace  well  No.  1,  just  east  from  Fairview,  Marion 
county,  drilled  by  the  South  Penn  Oil  Company,  is  one  of  the  few 
in  which  the  Upper  Freeport  coal  has  been  observed,  as  well  as  the 
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Pittsburg  above.     Tbe  record  of  tbis  well  reads  as  follows  tbrough 
the  Conemaugh  series  : 

BRICE  WALLACE  WELL  NO.  i,  MARION  COUNTY. 

Ft. 

Pittsburg  coal 

White  slate 31 

Limestone  40 

Slate,  light  15 

Red  rock 25 

Shale  and  white  sandstone 50 

Red  rock  and  sandstone 165 

Limestone  15 

Red  rock  aud  slate 40 

Sanlstone 25 

Cocl  and  slate  (Mason) 30 

Sand,  liHrd,  (Upper  Mahoning)   35 

Slate,  dark  45 

Sandstone,  (Lower  Mahoning) 40 

Coal,  Upper  Frteport 

Total 556 

Here  the  Malioning  sandstone  is  clearly  differentiated  into  two 
members,  and  the  coal  above  apparently  belongs  at  the  horizon  of 
the  Mason  bed. 

In  Grant  district,  Doddridge  county,  near  the  Tyler  county 
line,  this  series  has  the  following  thickness  according  to  the  record 
of^the  \\'illiam  Sandy  well  No.  1,  drilled  by  the  South  Penn  Oil 
Company  : 

WILLLVM   SANDY  WELL  NO.  i,  GRANT  DISTRICT, 

DODDRIDGE  COUNTY. 

Ft. 

Pit'  sburg  coal  

Slate  10 

Limestone   30 

Slate 35 

Red  rock 15 

Hand 30 

L'ln  estone 10 

Red  rock 10 

Slate 5 

Red  rock  75 

Sand 100 

Slate 10 

Li niestone 35 

Rfd  rock 10 

Limestone 25 

Coal  8 

Slate 15 

Limestone 20 

Sand 25 
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fllate 15 

Limestone   20 

Slate  and  shells 25 

Total 528 

The  records  of  borings  to  the  southwest  across  the  state  reveal 
a  thickening  in  that  direction,  thus  confirming  the  observations 
from  the  surface  outcrops. 

The  Hudnall  well  No.  1,  near  Stouts  Mill,  Gilmer  county, 
reveals  the  following  structure  for  the  Conemaugh  series  on  the 
Little  Kanawha  river,  as  recorded  by  the  GufPey  &  Galey  Oil  Com- 
pany : 

HUDNALL  WELL  NO.  i,  STOUTS  MILL,  GILMER 
COUNTY. 

Ft. 

Pittsburg  coal 

Limestone 29 

Slate 2 

Sand 68 

Red  rock 7 

Slate 5 

Limestone 33 

Red  rock lo 

Slate 5 

Red  rock 30 

{sand  ..  65 

slate,  break " 

sand,  hard   18 

Slate 5 

Limestone   5 

Sand,  hard 31 

filate 10 

Coal,  Friends sfille 3 

Limestone 17 

Red  rock ., 4 

Slaie 5 

Red  rock 40 

Limestone    15 

Slate 10 

Pink  rock 35 

Limestone 15 

Sa^id 20 

Sla ie , , 30 

Pink  rock , 20 

Slate 10 

Sand,  Up-er  Mahoning 65 

Limestone ,   Mh  honin g 15 

Sand,  Lower  Mahoning  65 

Total 694 

Having  now  given  a  general  view  of  the  Conemaugh  series. 
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we  shall  give  a  more  particular  description  of  the  important  mem- 
bers of  the  same. 

The  chief  coals  of  the  series  are  quite  variable  both  in  thick- 
ness and  quality,^and  they  are  generally  high  in  ash  and  other 
impurities.  Locally,  however,  some  of  the  beds  thicken  ud  into 
quite  important  coals  of  commercial  quality  and  thickness,  over 
limited  areas.  Considered  as  a  whole,  the  series  was  very  appro- 
priately named  by  the  First  Geological  Surveys  of  Pennsylvania 
and  Virginia,  the  "Lower  Barren"  Measures,  on  account  of  the 
uncertain,  impure  and  variable  nature  of  the  coal  beds  in  the 
same. 

The  following  beds  represent  the  more  important  and  widely 
distributcd^m embers  of  the  Conemaugh  series,  and  have  received 
Geographical  names: 

Lower  Pittsburg  sandstone. 
Little  Pittsburg  coals. 
Pittsburg  limestones. 
Connellsville  sandstone. 
Little  Clarksburg  coal. 
Clarksburg  limestone. 
Morgantown  sandstone. 
Elk  Lick  coal. 
Birmingham  shale. 
Ames  limestone. 
Friendsville  coal. 
Pittsburg  red  shale. 
Saltzburg  sandstone. 
Bakerstown  coal. 
Upper  Cambridge  limestone. 
Buffalo  sandstone. 
Lower  Cambridge  limestone. 
Mason  coal. 

Upper  Mahoning  sandstone. 
Mahoning  coal. 
Lower  Mahoning  sandstone. 

Other  beds,  like  the  Kanawha  black  Hint,  Upper  iind  Middle 
Cannelton  coals,  etc.,  have  received  distinct  naniea,  but  as  they 
are  of  limited  distribution,  they  are  not  enumerated  in  the  general 
table  of  the  nomenclature. 
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The  interval  immediately  below  the  top  of  the  Coiiemaugh, 
for  about  100  feet,  is  probably  the  most  variable  portion  of  the 
series  in  its  rock  constitution.  Sometimes  there  will  occur  shales, 
limestones,  thin  coals,  with  some  red  beds,  down  to  the  horizon  of 
the  Connellsville  sandstone,  and  again  a  very  massive  sandstone 
may  appear  only  three  to  ten  feet  below  the  Pittsburg  coal. 

At  only  one  locality  in  the  state  (eastern  Monongalia)  do  th€ 
Oh-^Dhant  iron  ore  beds,  so  conspicuously  developed  in  Fayette 
county,  Pa. ,  make  any  show  of  their  presence  in  the  column  of 
rocks. 

The  first  stratum  under  the  Pittsburg  coal  would  naturally  be 
a  fire  clay  deposit,  but  such  is  seldom  found  ;  in  fact,  the  coal 
often  rests  on  sandy  shales,  without  any  apparent  intervening 
clay,  or  old  fossil  soil,  except  a  very  thin  veneer,  which  makes  no 
show  whatever  at  the  surface.  This  absence  of  underclays  from 
the  coal  beds  is  quite  general  in  all  of  the  upper  two-thirds  of  the 
Conemaugh  series,  and  it  also  is  universal  in  the  INIonongahela  se- 
ries above,  since  at  no  locality  in  the  Appalachian  field  has  smy 
fireclay  deposit  been  noted  in  the  latter  series  of  rocks.  The  high- 
est known  fireclay  deposit  of  any  economic  value  is  one  at  the 
horizon  of  the  Mahoning  coal,  near  the  base  of  the  Conemaugh. 

THE  PITTSBURG  LIMESTONES. 

Two  well  ma.rked  limestone  horizons  belong  in  this  variable 
100  feet  of  measures  at  the  top  of  the  Conemaugh — one  five  to  six 
feet  thick,  and  usually  found  twenty -five  to  thirty-five  feet  below 
the  Pittsburg  coal,  the  other  eight  to  ten  feet  thick  and  fiftj^  to 
sixty  feet  below  the  latter.  They  are  usually  known  as  the  Upi^er 
and  Lower  Pittsburg  Limestones,  and  are  excellent  landmarks  for 
determining  the  horizon  of  the  Pittsburg  coal  above.  They  are 
often  rather  earthy  and  impure,  and  hence  of  httle  economic  im- 
portance, except  for  farm  use. 

The  lower  of  these  two  beds  may  be  seen  in  fine  exposure 
along  the  B.  &  0.  R.  R.,  just  west  from  the  station  at  Fairmont, 
Marion  county. 

THE  LITTLE  PITTSBURG  COALS. 

Two  coal  beds  of  little  economic  value  are  also  often  seen  in 
this  variable  interval  at  the  top  of  the  Conemaugh — one  immedi- 
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ately  under  the  Upper  Pittsburg  Limestone  thirty  to  forty  feet 
from  the  Pittsburg  coal,  and  the  other  immediately  over  the  next 
underlying  Pittsburg  limestone.  Both  coals  are  seldom  present  in 
the  same  section,  and  hence  it  is  frequently  difficult  to  distinguish 
the  one  from  the  other  on  account  of  the  extreme  variation  in  the 
character  of  the  enclosing  rocks,  so  that  both  horizons  have  been 
designated  Little  Pittsburg  coal. 

In  the  section  at  Fairfax  Knob,  Tucker  county,  given  on  page 
235  of  this  volume,  the  two  beds  appear  to  be  only  eighteen  feet 
apart.  The  upper  one  is  there  four  and  one-half  feet  thick,  and 
has  been  mined  commercially.  It  is  known  as  the  "Coking  seam" 
locally,  from  its  columnar  structure  resembling  a  typical  coking 
coal.  Formerly  the  writer  was  inclined  to  believe  that  this  bed 
represented  the  "Brick"  division  of  the  Pittsburg  coal,  the  main 
body  of  w^hich  lies  only  sixteen  feet  above,  but  further  studies  of 
the  structure  of  the  Pittsburg  coal  in  the  Potomac  basin  has  con 
vinced  him  that  this  conclusion  was  erroneous. 

On  Limestone  run,  and  other  regions  of  Lewis  county,  near 
Weston,  a  coal  bed  two  and  one-half  to  three  and  one-half  feet 
thick  occurs  over  a  consideral^le  area  at  forty  feet  below  what  has 
always  been  considered  the  Pittsburg  coal.  A  yellow  limestone, 
eight  to  ten  feet  thick,  overlies  the  coal  in  question,  and  the  latter 
would  appear  to  represent  the  Little  Pittsburg  bed,  unless  the  coal 
forty  feet  above  should  be  the  Redstone  (which  hardly  seems  pos- 
sible), and  in  that  event  the  lower  bed  would  be  the  Pittsl)urg 
proper.  The  detailed  studies  soon  to  be  undertaken  in  Lewis 
county  will  settle  this  question  finally,  but  with  the  present 
knowledge  the  coal  under  the  yellow  limestones  on  Limestone  run, 
and  other  localities  in  Lewis  county,  where  it  has  occasionally 
been  mined,  must  be  regarded  as  the  first  coal  below  the  true 
PittsVturg  bed,  and  therefore  one  of  the  Little  Pittsburg  seams. 
Where  mined  for  local  use,  it  is  reported  as  of  good  quality,  fully 
equal  to  that  of  the  main  Pittsburg  bed  above. 

The  lower  one  of  the  two  Little  Pittsburg  coals  is  seldom  of 
any  economic  value  in  West  Virginia,  so  far  as  known,  and  is 
often  absent  entirely,  or  represented  by  only  a  few  inches  of  black 
HiJiTE  or  impure  coal,  just  above  the  Lower  Pittsburg  limestone. 

Dr.  (}.  C.  Martin,  of  the  Maryland  (leological  Survey,  identi- 
fies with  this  coal  a  bed  wliich  has  some  economic  imi)ortance  in 
Garrett  county,  Md.,  where  it  overlies  imniediatcly  (he  lower  o 
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the  Pittsburg  limestones,  the  quarrying  of  which  by  the  farmers 
has  frequently  exposed  the  coal. 

In  a  section  near  Friendsville,  Garrett  county,  (page  130  Ge- 
ology of  Garrett  county)  Dr.  Martin  places  this  coal  at  seventy- 
two  feet  under  the  horizon  of  the  main  Pittsburg  bed,  and  finds  it 
exhibiting  the  following  structure  : 

Ft.  In.         Ft.  In. 

Coal  o     6     1 

Shale o     2      I 

Coal 15      1-38 

Shale o     i 

Coal  I     6 

The  writer  was  at  first  inclined  to  believe  this  a  thin  represen- 
tative of  the  main  Pittsburg  coal,  but  as  Dr.  ^Martin  appears  to  be 
quite  confident  his  conclusions  are  correct,  and  as  he  has  studied 
the  region  in  great  detail,  his  decisions  should  be  conclusive. 

THE  CONNELLSVILLE  SANDSTONE. 

Only  a  few  feet  below  the  Lower  Pittsburg  limestone  there  is 
often  found  a  massive  sandstone  of  great  economic  importance. 
The  stratum  in  question  rises  from  the  bed  of  the  Youghiogheny 
river  at  Connellsville,  Pa. ,  and  was  named  by  Dr.  John  J.  Steven- 
son from  that  locality. 

When  massive,  this  rock  is  one  of  the  finest  building  stones  in 
the  entire  Coal  Measures.  The  sand  grains  being  cemented  by  silica 
and  peroxide  of  iron,  are  almost  weather  proof,  so  that  for  all 
structures  like  bridge  piers,  outside  w^alls,  etc.,  it  has  no  superior. 
The  iron  in  the  rock  often  permeates  the  entire  mass  so  thoroughly 
as  to  give  it  a  uniform  reddish  tint,  and  again  it  may  have  a 
speckled  type,  much  resembling  gray  granite. 

The  Asylum'  for  the  Insane  at  Weston,  as  also  the  B,  &  O. 
station  building  there,  Avere  constructed  largely  from  this  rock,  ob- 
tained at  Mt.  Clare,  Harrison  county,  while  the  suspension  bridge 
piers  at  Morgantown,  as  well  as  the  postoffice  building  there,  are 
built  of  the  same  stratum.  The  suspension  bridge  piers  have 
stood  for  more  than  fifty  years,  and  exhibit  no  tendency  to  disin- 
tegration. 

The  rock  sphts  readily  into  any  desired  size  and,  although 
quite  hard  to  carve  into   delicate  shapes,  yet  it    '  'masons' '  very 
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readily  into  beautiful  forms  for  natural    or   uncut   "rock   face" 
work. 

l^eing  one  x>i  the  chief  rocks  in  the  Concniaugh  series,  it  has 
played  a  very  important  part  in  shaping  their  topography.  It  is 
especially  hard,  massive,  and  often  i)ebbly  in  the  Potomac  and 
George's  Creek  basin,  and  the  rounded  hills  that  hold  the  "Big" 
(Pittsburg)  "vein"  rest  upon  a  platform  of  this  Connellsville 
sandstone  which,  owing  to  its  resistance  to  erosion,  makes  a  bold 
terrace  far  up  the  mountain  sides,  after  the  Pittsburg  coal  and  all 
other  soft  beds  above  its  horizon  have  disappeared.  It  is  this  hard 
bed  of  pebbly  sandstone  that  caps  the  summits  in  the  center  of  the 
Potomac  basin  southwest  from  Elk  Garden,  forming  almost  level 
])lateaus  over  thousands  of  acres  where  the  great  Pittsburg  coal  is 
missed  by  only  a  short  interval. 

This  stratum  varies  in  thickness  from  twenty  to  fifty  feet,  and 
may  be  seen  making  huge  cliffs  at  many  places  along  the  ^lonon- 
gahela  river  between  Morgantown  and  Fairmont.  It  is  also  con- 
S]3icuous  near  the  base  of  the  hills  at  Berryburg,  Barbour  county, 
and  at  many  localities  along  Elk  creek  in  Barbour  and  Harrison. 
It  forms  the  principal  quarry  rock  in  the  vicinity  of  Clarksburg, 
and  is  now  extensively  used  at  Morgantown  for  all  building  work, 
street  curb,  etc. 

The  interval  between  the  Connellsville  sandstone  and  the 
Pittsburg  coal  is  seldom  less  than  sixty  feet,  and  often  ninety  or 
more.  When  the  sandstone  is  not  present  as  a  massive  rock,  its 
place  is  filled  with  sandy  shales  or  flaggy  sandstone, 

THE  LITTLE  CLARKSBURG  COAL. 

.Just  under  the  Connellsville  sandstone  there  comes  a  widely 
persistent  coal  bed,  which  the  writer  named  from  the  city  of 
Clarksburg  where  it  crops  along  the  valley  of  Elk  creek  and  the 
West  Fork  river.  The  coal  is  often  double,  with  two  to  three  feet 
of  slate  or  shale  separating  as  many  feet  of  impure,  bony  coal,  so 
that  in  the  Allegany  and  Garrett  county,  Maryland,  area,  the  bed 
is  fnMjuently  termed  the  "Dirty  Nine-Foot"  coal.  This  double  char- 
ter of  the  coal  is  exhibited  along  Elk  creek,  below  Quiet  Dell,  in 
Harrison  county,  and  also  in  the  vicinity  of  Berryburg,  Barbour 
county,  as  well  as  on  CJnatty  Creek  and  other  tributaries  of  Elk  in 
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Harrison  county.     The  same  feature  has  been  noted  in  Lewis  and 
Upshur. 

Economically  considered,  the  coal  is  of  little  importance, 
since  it  is  coarse  and  bony,  and  makes  a  very  indifferent  fuel, 
even  at  its  best.  The  bed  has  been  termed  the  Franklin  coal  at 
many  localities  in  Maryland,  and  Dr.  Martin  gives  it  the  following- 
structure  at  Barton,  Allegany  county,  Md. : 

Ft.  In.       Ft.  In. 

Coal  o  9 

Shale  o  2 

Coal  o  3 

Bituminous  shales i  o 

Coal  o  8      i 

Shale  2  o       I 

Coal 2  o     J 

Its  position  is  130  to  150  feet  below  the  top  of  the  Conemaugh 
series,  and  as  the  coal  overlies  directly  a  widely  distributed  lime- 
stone, it  is  easily  identified. 

Very  frequently  a  few  inches  of  black  slate  is  the  only  rep- 
resentative of  the  Little  Clarksburg  coal,  and  it  is  generally  filled 
with  the  teeth,  scales  and  bones  of  fossil  fishes.  In  fact,  when 
the  coal  is  present,  it  is  often  underlain  by  this  fossiliferous  strat- 
um, which  then  rests  directly  upon  the  Clarksburg  limestone. 
This  stratum  was  named  the  Little  Clarksburg  coal  by  the  writer 
because  in  the  vicinity  of  Clarksburg,  where  the  bed  was  first 
studied  and  described,  the  main  Pittsburg  coal,  which  is  there 
extensively  mined,  is  locally  known  as  the  "Clarksburg"  coal. 

THE  CLARKSBURG   LIMESTONE. 

Directly  below  the  last  described  coal  and  its  underlying  fos- 
siliferous black  slate,  there  often  occurs  a  limestone  which  is  finely 
exposed  in  the  vicinity  of  Clarksburg  along  Elk  creek,  at  its  junc- 
tion wdth  the  West  Fork  river,  and  was  named  by  the  writer  from 
that  locality,  the  Clarksburg  limestone.  Its  upper  portion  is  gen- 
erally rather  slaty  and  filled  with  fossil  ostracoids  and  fish  re- 
mains, but  the  lower  layers  are  compact  and  massive.  The  whole 
stratum  is  often  twenty  to  thirty  feet  thick,  and  some  of  the  layers 
are  quite  ferruginous,  so  much  so  that  they  were  once  mined  as 
ore  and  used  in  the  manufacture  of  iron  at  an  old  charcoal  furnace 
on  Elk,  near  Clarksburg.      Some  iron  ore  was  also  obtained  for 


250  THE  CONEMAUGH  SERIES. 

this   funiace   from  the   ferruginous  shales   just  above   the  Little 
Clarksburg  coal. 

The  Clarksburg  limestone  has  a  wide  distribution  in  the  north- 
em  end  of  the  state,  and  has  frequently  been  quarried  and  burned 
into  lime  for  fertilizing  purposes.  It  also  makes  excellent  road 
material  and  has  been  extensively  used  for  that  purpose  on  the 
-■jtreets  and  roadways  in  the  vicinity  of  Clarksburg. 

THE  MORGAXTOWN  SANDSTONE. 

At  a  few  feet  below  the  Clarksburg  limestone,  and  separated 
from  it  l»y  soft  shales,  there  occurs  another  of  the  great  sandstone 
horizons  of  the  Conemaugh  series.  This  stratum  was  named  by 
Dr.  John  J.  Stevenson  from  its  fine  exposures  in  the  vicinity  of 
Morgantown,  Monongalia  county,  where  it  was  once  extensively 
quarried  and  used  in  the  construction  of  the  State  University 
buildings  and  other  structures.  At  this  tj'pical  locaUty  the 
top  of  the  sandstone  lies  a  little  more  than  200  feet  below  the 
Pittsburg  coal,  and  the  stratum  has  a  thickness  of  twenty-five  feet. 
It  is  usually  of  a  yellowish  gray  east,  and  splits  readily  into 
building  blocks  of  any  desired  size.  The  rock  contains  much 
feldspathic  material,  and  occasionally  some  lime,  and  in  weather- 
ing the  rock  changes  from  a  bluish  gray  cast  to  a  dirty  brown,  and 
frequently  decomposes  readily,  so  that  as  a  building  stone  for  ex- 
posed surfaces,  it  is  not  a  success,  some  of  the  stone  work  at  the 
State  University  in  Morgantown  having  disintegrated  badly  within 
a  period  of  only  twenty-five  A'cars. 

Several  of  the  locks  along  the  Monongahela  river,  between 
Morgantown  and  Pittsburg,  have  been  constructed  of  this  stone, 
and  the  disintegration  of  the  lock  walls  is  a  constant  source  of 
expense. 

This  sandstone  is  one  of  the  most  persistent  members  of  the 
Conemaugh  series,  and  usually  forms  aline  of  cliffs  or  steep  oluffs 
wherever  its  outcrop  extends.  Although  the  stratum  is  usually 
only  twenty-five  to  thirty  feet  thick,  yet  occasionally,  as  on  Crooked 
run  in  Monongalia  county,  near  the  West  Virginia-Pennsylvania 
line,  it  tliickens  up  to  one  hundred  feet  in  a  solid  and  massive 
wall. 

TJjrough  Monongalia,  Marion,  Tyler,  Preston,  Barbour,  Up- 
shur,   Lewis,    Braxton,   Clay,    Kannwha,    Putnam.   Mason,  Cabell 
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and  Wayne,  this  stratum  can  be  traced  from  the  Pennsylvania 
line  on  the  north  to  the  Kentucky  boundary  on  the  southwest.  fZlt 
is  well  exposed  along  the  Ohio  river  in  the  region  of  Huntington, 
where  it  makes  cliiJs  fifty  to  sixty  feet  high  along  the  hills  back 
from  the  river  valley.  It  is  also  conspicuous  in  cliffs  along  the 
Guyandotte,  Mud,  and  Coal  rivers,  as  well  as  along  the  Great  Kan 
awha,  where  it  has  been  frequently  quarried  and  used  in  building 
the  locks  below  Charleston. 

This  stratum  produces  oil  in  the  '  'Shallow  sand' '  districts  of 
"Washington,  Noble  and  Monroe  counties  of  Ohio,  as  well  as  at 
some  localities  in  Wirt  and  Ritchie  of  West  ^'irginia,  where  it 
has  occasionally  been  confused  by  the  oil  well  drillers  with  the 
Dunkard  or  "First  Cow  Run"  sand  of  Ohio.  It  also  produced 
oil  in  one  well  on  Dunkard  creek,  Greene  county,  Pennsjdvania, 
at  about  200  feet  below  the  Pittsburg  coal. 

THE  ELK  LICK  COAL. 

Immediately  under  the  Morgantown  sandstone,  or  separated 
from  it  by  only  a  few  feet  of  shale,  there  comes  a  coal  of  veiy  wide 
distribution  which  often  obtains  workable  dimensions.  The  name, 
Elk  Lick,  was  given  the  coal  in  c^uestion  by  the  First  Geological 
Survey  of  Pennsylvania ,  but  the  exact  place  of  the  bed  in  the  Gon- 
emaugh  series  remained  uncertain  till  the  Messrs.  Piatt,  of  the 
Second  Pennsylvania  Surve}^,  determined  the  matter  finally  by 
identifying  the  massive  sandstone  above  it  at  the  type  locality  in 
Somerset  county,  Pennsylvania  as  the  Morgantown.  The  coal 
attains  a  thickness  of  four  feet  on  Elk  Lick  creek  (w^hich  puts  into 
the  Castleman  river  from  the  southwest  near  Meyersdale,  Somerset 
county,  Pennsylvania),  where  it  was  once  mined  for  local  use. 

This  coal  is  quite  generally  present  in  eastern  Monongalia  and 
has  been  mined  along  Deckers  creek  in  MorgantO'RTi,  and  farther 
up  the  stream,  where  it  is  three  to  four  feet  thick,  but  contains 
much  ash  and  bony  material.  It  burns  well,  however,  if  broken 
into  small  lumps. 

It  has  been  mined  for  local  use  at  a  few  localities  in  Proton 
county,  north  from  Cheat  river,  where  it  is  known  as  the  '  'top  vein, ' ' 
and  is  close  to  four  feet  thick. 

In  Scotch  Hill,  at  Newburg,  Preston  county,  it  was  ©nee 
opened  along   the  old  incline  leading  up  to   the  Pittsburg   coal, 
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where  it  is  260  feet  below  the  latter  bed  and  called  the  '  'Four- 
Foot"  seam.  The  coal  is  slaty,  however,  and  could  not  be  mined 
for  commercial  purposes. 

In  Taylor  and  Barbour  counties  this  bed  has  occasionally  been 
opened  high  up  in  the  hills  along  the  Tygart's  Valley  river,  and 
mined  by  the  farmers  for  domestic  use. 

In  the  deep  syncline,  east  from  Philippi,  this  coal  has  been 
mined  locally  by  the  farmers,  and  it  is  also  caught  in  the  summit 
of  Friedly  Knob,  near  the  crest  of  the  Laurel  Hill  anticline, 
where  it  has  been  mined  on  the  lands  of  Hessel,  Upton  and  others, 
and  is  three  feet  thick.  The  crop  of  the  coal  is  visible  here  along 
the  Nestorville  road,  near  the  school  house.  It  also  makes  a  broad 
band  of  black  crop  in  the  fields  north  of  the  road,  and  has  there 
l)een  mistaken  for  the  Pittsburg  bed,  which  belongs  two  hundred 
and  fifty  feet  higher. 

In  the  vicinity  of  Buckhannon,  a  coal  has  been  mined  quite 
extensively  for  local  use  by  Maj.  Heavner,  Mr.  Reger  and  others, 
and  exhibits  the  following  structure  at  the  Reger  bank  : 

Ft.  In.       Ft.  In. 

•     Pandslone,  massive 

Slate I  6 

Slaty  coal  c  -,       I 

Coal  o  b      i 

Slate  parting  o       J4 

Coal  I  I 

Slate   o  i>2 

Coal  I  6 

The  coal  makes  a  fair  domestic  and  steam  fuel,  and  a])pears 
to  be  identical  with  the  Elk  Lick,  althougli  its  interval  (300')  be- 
low the  Pittsljurg  bed  appears  large. 

This  coal  is  the  source  of  domestic  supply  for  a  large  area  in 
tlie  vicinity  of  Vandalia,  Lewis  county,  where  it "  is  mined  by 
nuniy  of  the  farmers  and  is  called  the  "Four- Foot"  vein. 

It  first  emerges  from  the  bed  of  Big  Skin  creek  at  the  upper 
end  of  the  Gould  farm,  one  mile  below  Vandalia,  and  is  well  ex- 
l't>ed  in  a  cutting  along  the  road,  where  it  has  tlic  foiloAving 
structure : 

Fi.   In.       Ft.  In. 

Coal o  lo      I 

I'.one o    3      | 

Coal  o    9'i  [•      4     11)^ 

Mate  and  bony  coil  o     5 

Coal,  good 2     S     J 
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The  bed  lies  250  to  275  feet  below  the  Pittsl^urg  coal,  and 
will  furnish  fuel  of  commercial  value  over  a  considerable  area  in 
this  portion  of  Lewis. 

The  coal  thins  down  to  two  feet  or  less  a  few  miles  above  Van- 
dalia,  however,  and  is  no  longer  mined  to  the  eastward  : 

This  coal  has  also  some  importance  southeast  from  Arnolds, 
in  the  vicinity  of  Ireland,  along  the  West  Fork  river,  where  Mr.  J. 
P.  Thompson  reports  it  as  exhibiting  the  following  structure  : 

Ft.  In.       Ft.  In. 

Coal  I     3      ] 

Slate o     2      I 

Coal  I     4      }-     4       6 

Slate .     o     I 

Coal  I     8 

At  Glenville,  Gilmer  county,  there  is  a  small  bed  of  coal  re- 
ported eighteen  to  twenty  inches  thick  near  the  level  of  the  Little 
Kanawha  river,  and  as  its  horizon  is  about  250  feet  below  the 
Pittsburg  bed,  it  is  probably  this  Elk  Lick  coal. 

Southeast  from  the  Little  Kanaw^ha,  through  Braxton,  Clay, 
Roane  and  Kanawha  counties,  the  Elk  Lick  coal  is  usually  quite 
thin,  and  of  little  importance  so  far  as  surface  outcrops  would  in- 
dicate. 

In  the  section  on  Two  Mile  creek,  near  Charleston,  it  is  rep- 
resented hj  one  foot  of  black,  coaly  slate,  at  320  feet  under  the 
Pittsburg  coal. 

The  same  coal  thickens  up  to  two  and  one-half  to  three  feet 
just  south  of  Huntington,  where  it  has  been  mined  to  a  small  ex- 
tent- under  the  massive  Morgantown  sandstone  along  the  waters  of 
Four  Pole  Run. 

In  the  section  from  Huntiugton  to  Kenova,  page  240,  Prof. 
Selby  reports  this  coal  as  only  two  feet  thick. 

In  the  northern  Pan  Handle  of  Brooke  and  Hancock,  this 
coal  is  thin  (12")  and  slaty,  and  never  of  any  economic  import- 
ance, so  far  as  developed  at  present.  Its  crop  may  be  seen  along 
the  road  leading  up  from  Colliers  station,  at  an  interval  of  two 
hundred  feet  below  the  Pittsburg  coal,  and  forty  feet  above  the 
Ame?,  or  Crinoidal  Limestone. 
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The  Elk  Lick  coal  is  not  reported  as  having  been  mined  in 
the  Potomac  basin  of  Garrett  and  Allegany  counties  by  Dr.  ^lar- 
tin,  since  the  sections  given  for  the  Conemaugh  ghow  it  only  a  few 
inches  thick. 

In  the  Fairfax  Knob  section,  given  on  page  235  of  this  vol- 
mne,  the  Elk  Lick  bed  has  been  identified  as  the  one  a  little  over 
200  feet  below  the  top  of  the  Conemaugh,  but  it  is  there  only  two 
feet  thick  and  parted  with  four  inches  of  slate. 

THE  ELK  LICK  LIMESTONE. 

Lying  only  a  short  distance  below  the  coal  just  described,  and 
210  to  225  feet  below  the  Pittsburg  coal,  the  Messrs.  Piatt  found 
in  Somerset  county,  Pennsjdvania,  a  widely  persistent  limestone 
to  which  they  gave  the  name  Elk  Lick  in  Report  HHH,  of  the 
Second  Geological  Survey  of  Pennsylvania. 

This  limestone  is  of  common  occurrence  in  Monongalia,  Ma- 
rion, Taylor,  Barbour  and  Lewis  counties,  at  a  few  feet  below  the 
Elk  Lick  coal,  and  a  thin  representative  of  it  may  be  seen  as  far 
to  the  southwest  as  Two  Mile  creek,  near  Charleston. 

The  stratum  is  fre(iuently  ten  to  fifteen  feet  thick  in  several 
layers,  separated  by  shales.  The  limestone  is  of  fresh  or  brackish 
water  origin  like  all  of  those  in  the  series  above  it,  but  some  of  the 
layers  are  fairly  pure,  and  burn  into  a  good  quality  of  lime  for 
building  or  fertilizing  purposes. 

The  place  of  this  limestone  in  the  series  is  shown  in  the  Mor- 
gantown  section  on  page  230,  and  the  Hall  farm  section  on  page 
238  of  this  volume.  It  is  usually  gray  in  color  and  resembles  the 
Clarksburg  limestone,  sixty  to  eighty  feet  higher,  so  closely  in 
physical  aspect,  that  it  has  probably  been  frequently  confused 
with  the  latter. 

THE  BIRMINGHAM  SHALE. 

The  interval  between  the  Elk  Lick  limestone  and  the  Ames, 
or  Crinoidul,  limestone,  forty  to  fifty  feet  lower,  is  quite  variable, 
often  being  occupied  by  a  sandy  shale,  and  again  a  massive,  peb- 
l)ly  sandstone  makes  its  appearance  therein.  Dr.  Stevenson  named 
the  shales  from  their  fine  exposure  at  Birmingham,  on  the  south 
side   of  the    Monongahela    river,    Pittsburg,    where    they    have  a. 
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jointed  appearance,  and  give  much  trouble  to  the  Pan  Handle  R. 
R.  by  sliding  down  onto  its  tracks  from  the  almost  vertical  face  of 
the  hiU. 

In  the  region  of  Grafton,  Taylor  county,  a  massive,  pebbly 
sandstone  appears  to  crop  out  at  the  same  horizon,  only  twenty 
to  thu'ty  feet  above  the  Ames  or  Crinoidal  hmestone.  It  has  been 
quarried  in  that  \deinity  and  yields  a  fair  building  stone  of  a  yel- 
lowish gray  color.  The  same  massive  stratum  is  visible  at  many 
localities  along  Three  Fork  creek,  and  also  in  the  vicinity  of  New- 
burg,  where  it  clearly  underlies  the  Elk  Lick  coal  opened  in  the 
hills  above.  But  for  this  evidence,  the  rock  in  question  would  be 
considered  as  representing  the  Morgantown  sandstone,  with  the  in- 
terval between  it  and  the  Ames  limestone  greatly  reduced. 

RICHMOND,  OHIO,  INSECT  FAUNA. 

In  the  shales  a  shoft  distance  above  the  Ames  limestone  at 
the  edge  of  the  townshij)  of  Richmond,  on  Wills  creek,  near  Steu- 
benville,  Ohio,  Mr.  Samuel  Huston,  of  the  latter  city,  has  discov- 
ered a  rich  fauna  of  fossil  cockroaches.  These  have  been  described 
by  Prof.  S.  H.  Scudder  in  Bulletin  No.  124  of  the  U.  S.  G.  Sur_ 
vey,  and  of  the  twenty-two  species  enumerated,  all  except  five 
belong  to  the  Etoblattina  which  is  so  largely  represented  in  the 
fauna  of  the  Cass\dlle  plant  shale.  The  following  is  the  list  of 
species  and  genera  given  by  Prof.  Scudder  fromgthe  Steuben ville  or 
Richmond  locality. 

Etoblattina  fossa. 

strigosa. 

jeffersoniana. 

fasciata. 

remosa. 

wlllsiana. 

maledicta. 

benedicta. 

funesta. 

exsensa.   • 

tenuis. 

hustoni. 

hastata. 

marginata. 
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Etoblattina  gracilenta. 

stipata. 

variegata. 
Geral^lattina  apicalis. 

richmondiana. 

minima 
Poroblattina  longinqiia. 

ohioensis. 

These  fossil  insects  are  described  by  Professor  Sciidder  in  con- 
nection with  those  given  on  page  123  of  this  vokime,  from  the 
base  of  the  Dunkard  creek  series  at  Cassville  W.  ^"a.,  600  feet 
higher  io  the  stratigraphic  column.  The  Richmond  insects,  while 
entirely  diiTerent  sj^'-'cifieally  from  those  at  Cassville,  nevertheless 
ag'-ee  with  them  in  their  resemblance  to  the  Permian  tj^pes  f  jmid 
in  Europe,  only  in  the  lower  Dyas  of  Weissig,  Saxony.  The  com- 
ments by  Prof.  Scudder  on  the  geological  relations  of  both  the 
Cassville  and  Richmond  fossil  insect  faunas  are  quoted  at  length  on 
pages  122-123  of  this  volume,  and  are  of  special  interest  as  con- 
firmatory of  the  Permo-Carboniferous  age  of  the  main  portion  of 
the  Conemaugh  series  suggested  by  the  writer  as  a  possibility. 

THE  AMES,  OR  CRINOIDAL,  LIMESTONE. 

We  come  now  to  one  of  the  most  interesting  deposits,  from  a 
geological  standpoint,  in  the  entire  Appalachian  field,  the  "Green 
Fossiliferous"  limestone  of  the  First  Geological  Survey  of  Penn- 
sylvania, the  "Crinoidal"  limestone  of  Stevenson,  and  the  "Ames" 
limestone  of  Andrews  and  Orton  in  the  Ohio  Geological  Survey 
Reports. 

This  strattim,  and  its  overlying  limj'-  shales,  are  the  first  beds 
found  in  descending  the  column  of  rocks  through  the  Carbonifer- 
ous beds,  that  contain  clearly  marked  marine  fossils.  True 
there  occurs  occasionally  a  "Black  Fossiliferous"  limestone,  in  the 
vicinity  of  Pittsburg  and  elsewhere  in  Pennsylvania,  twent3'-five 
to  thirty  feet  aliove  the  Ames  limestone,  which  is  sometimes  fos- 
siHferous,  but  this  is  only  the  upper  limit  of  this  same  marine 
fossiliferous  zone,  whicli  tlien  disappeared  never  again  to  i'eai)pear 
in  tlic  Ajtpalachian  field. 

DurinL^  the  time  (1S6S-1S71  )  tlint  Dr.  .jolm  J.  Stevenson  was 
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Professor  of  Geology  in  the  State  University  at  Morgantown,  he 
made  a  large  collection  of  the  fossils  found  in  the  Ames  limestone 
and  its  associated  limy  shales  above,  which  was  carefully  studied 
and  its  fossils  identified  by  the  late  F.  B.  Meek.  The  list  of  fossils 
thus  obtained,  together  with  the  letter  of  Mr.  Meek  making  inter- 
esting comments  on  the  same,  was  published  in  the  Third  Annual 
Report  of  the  Board  of  Regents  of  the  West  Virginia  University, 
1870,  pp.  67-71.  Since  this  publication  is  out  of  print,  and  only 
a  few  copies  of  the  same  are  extant,  the  letter  of  Mr.  Meek  to  Dr. 
Stevenson,  under  date  of  November  8th,  1870,  and  its  accompa- 
nying list  of  fossils,  are  hercAvith  republished  as  follows  : 

"The  Specimens  sent  from  the  lower  Coal  Measures  are  nearly  all  forms 
common  in  the  coal  series  of  Indiana,  Illinois,  Missouri,  Kansas,  Nebraska, 
etc.  ,  though  few  of  them  have  before  been  found  so  far  eastward.  In  some 
of  the  states  mentioned,  nearly  all  of  these  species  range  through  the  whole 
of  the  Coal  Measures.  Some  of  them,  however,  are  locally  more  restricted. 
This  great  range  of  the  species  of  invertebrate  remains  in  the  Coal  Measures 
of  the  western  states  has  long  since  satisfied  me  that  these  fossils  cannot 
generally  be  relied  upon  as  a  means  of  identifying  particular  beds  or  horizons 
in  our  Coal  Measures  throughout  wide  areas;  though  particular  grouping  of 
species  may  sometimes  serve  as  guides  in  this  respect,  within  limited  areas. 
The  Coal  Measure  forms,  however,  enable  us  at  once  to  distinguish  beds  of 
that  age  from  any  of  the  lower  Carboniferous  or  older  rocks. 

The  great  length  of  time  through  which  most  of  these  fossils  must  have 
continued  to  live,  will  be  better  understood  when  it  is  stated  that  nearly  all 
of  the  species  enumerated  in  this  list  from  the  lower  Coal  Measures  of  West 
Virginia,  also  occur  even  in  the  upper  Coal  Measure  beds  in  Nebraska,  re- 
ferred by  Profs.  Marcou  and  Geinitz  to  the  Permian  or  so-called  Dyas.  In- 
deed, the  collections  from  these  two  widely  separated  localities  and  horizons, 
contain  so  many  of  the  same  species,  that  if  shown  to  almost  any  geologist 
unacquainted  with  the  range  of  species  in  our  Coal  Measures,  he  would 
scarcely  hesitate  to  adopt  the  conclusion  that  they  came  from  exactly  the 
same  horizon  in  the  series.  Yet  from  what  is  known  of  the  geology  of 
your  region,  and  that  of  the  states  farther  west,  it  is  probable  that  the  beds 
from  which  your  collections  were  obtained,  hold  a  position  from  i,ooo  to 
1,500  feet  or  more  below  those  alluded  to  in  Nebraska. 

From  such  facts  as  this,  it  would  seem  that  although  there  were  many 
elevations  and  depressions,  as  well  as  other  consequent  changes,  the  flimatic 
and  other  physical  conditions  affecting  animal  life,  must  have  remained  re- 
markably uniform  throughout  the  whole  of  the  long  continued  coal  period. 

Ver}^  truly  yours, 

F.   B.  MEEK.  " 


258 


THE  CONEMAUGH  SERIES. 


List  0/  Fossils  identified  by  F.  B.   Meek  from  horizon    oj  the  Crinoidal  or 
A»ies  Liynestone,  tiear  Morgantorvn,  West  Virginia  : 

*Critioi<lal  fragments — Some  pentagonal,  star-shaped  discs  of  columns. 

Crinoidal  columns. 

Hemiphronites  crassus  Meek  and  Hayden. 

Chonetes  sniithii  Norwood  and  Pratten. 
Chonetes.    Seem  to  differ  from  C.  graittdifera  Owen,  only  in  being  smaller. 

*Productus  nebrascensis  Owen. 

*Productus  prattenanus  Norzvood. 

*Productus  semireticulatus  ]\Iartin  sp.      Seems  to  be  rare  in  our  beds. 

*Discina  nitida     (?) 

*Pseudonionoti3.  (Monotis  of  some  authors  but  not  of  Brown.  )  A 
fragment,  but  showing  exactly  the  irretrular  regulating  costje  and  striae,  with 
vaulted  scales  seen  on  the  ribs  in  that  genus. 

*Aviculopecten  carbonarius  Stevetison  sp.  — Pecten  broadheadi  Swallow, 
and  Pecten  hawni  Geinitz. 

*M3'alina  subquadrata  Shuniard,  var.    ainpla. 

Mj'alina.  Undetermined  species.  Very  small.  Probably  a  young 
shell. 

Allorisma.      Undetermined  species. 

*Nucula  ventricosa  Hall. 

*Nucula  parva  JlfcChesncy. 

tNucula  anodontoidea  Meek. 

*Nuculana  belli.^riata  Stevenson,  sp.  A  very  small  attenuated  variety. 
Common  in  the  so-called  upper  Dyas,  Nebraska  City,  Nebraska. 

Astartella.      Undetermined  species. 

fMacrodon  obsoletas  Meek. 

Macrocheilus  primigenius  Conrad. 

*Macrocheilus  veutricosus  Hall. 

Macrocheilus.      Undetermined  species. 

*Bellerophon  montfortianus  Nonvood  and  Pratten. 

*Bellerophon  percarinatus  Conrad. 

*Bellerophon  carbonarius  Cox. 

Bellerophon  meekianiis  Swallow. 

*Pleurotoniaria  gray  villiensis  Norwood  and  Pratten. 

Pleurotomaria,  Undetermined  species.  A  veiy  small  depressed 
species. 

*()rthoceras  cribrosum  Geinitz. 
*Nautilus  occidentalii.  Sicallozv. 
Nautilus.      Undetermined  species. 

Productus.   Undetermined  species.    Very  small,  concentrically  wrinkled. 
*Athyris  subtilita  Hall.      Very   abundant  and  presenting  all  the  usual 
varieties. 

*Spirifer  (Martinia)  planoconvexus  .S///<;«ar</. 
*Spirifer  cameratus  Morton. 

*Species  known  to  range  through  the  whole  of  the  Coal  Measures  in  the 
West,  even  into  the  upper  beds  at  Nebraska  Cit)  ,  Neb.  ,  referred  by  Profs. 
Marcou  and  Geinitz  to  the  Permian  or  so-called  Dyas. 

fNew  species. 
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Aviculopecten.      Undetermed   species.      Probably  A.  occidentalis  Shu- 
niard. 

Dr.  John  J.  Stevenson  was  the  first  geologist  who  adequately 
described  and  recognized,  the  value  of  this  limestone  as  a  geologi- 
cal horizon  or  '  'key' '  rock  for  Coal  Measure  geology.  Coming  al- 
most exactly  midway  in  the  Conemaugh  series,  it  forms  a  splendid 
datura  plane,  easily  recognizable,  from  which  the  observer  can 
measure  either  up,  or  down,  to  determine  the  identity  of  impor- 
tant strata.  When  once  thoroughly  known,  it  cannot  be  confused 
with  any  other  stratum  in  the  series,  since  in  addition  to  being  the 
highest  limestone  to  contain  marine  fossils,  it  has  a  peculiar  lith- 
ology  over  a  wide  area  that  is  distinctly  different  from  any  other 
rock  in  the  series.  Dr.  Stevenson  thus  aptly  describes  its  main 
characteristics  ;  '  'Dark  bluish  or  greenish  gray,  tough,  and  breaks 
with  a  granular  surface,  much  resembling  that  of  a  coarse  sand- 
stone. *  >i<  =i«  In  all  cases  it  is  fossilliferous,  and  contains  immense 
numbers  of  crinoidal  stems  and  spines  or  plates." 

The  marine  type  of  the  bed  can  be  traced  from  central  West 
Virginia  in  L'^wis  county  northward  into  Pennsylvania,  and  con- 
tinuously through  Greene,  Fayette,  Westmoreland,  Allegheny  and 
Beaver  counties  into  Ohio,  whence  it  can  be  followed  without  a 
break  across  that  state  to  where  it  reenters  West  Virginia  near 
Huntington  in  Cabell  county,  to  disappear  finally  under  water  level 
at  the  Kentucky  line  in  Wayne  county,  eight  miles  above  the 
mouth  of  the  Big  Sandy  river. 

The  same  type  of  fossiliferous  bed  is  also  exhibited  all  along 
the  great  Volcano  anticlinal  from  the  Ohio  river  at  Eureka  across 
Pleasants,  Wood  and  Wirt  counties  to  Burning  Springs  on  the 
Little  Kanawha  river.  Dr.  Martin  has  also  recognized  this  impor- 
tant fossiliferous  horizon  away  up  on  the  Alleghany  mountain 
plateau  of  Garrett  county,  and  there  can  be  little  doubt  that  the 
fossihferous  Mill  creek  limestone  near  the  summit  of  the  Pennsyl- 
vania anthracite  coal  series  in  the  Wilkesbarre  basin,  represents 
the  same  geological  plane,  since  nearly  every  species  described 
from  it  by  Prof.  Angelo  Heilprin  (see  Geological  Survey  of  Penn- 
sylvania, Annual  Pvcport,  1885,  pp  451-458)  is  found  in  this  list 
published  above  from  the  Crinoidal  or  Ames  limestone  in  the  vi- 
cinity of  Morgantown. 

The  only  commentary  necessary  to  make  on  Mr.  Meek's  letter 
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is  to  state  the  fact  that  the  Ames  horizon  does  not  helong  so  low 
in  the  Coal  Pleasures  as  he  supposed,  so  that  instead  of  coming 
1000  to  loOO  feet  below  the  Nebraska  horizon  holding  the  same 
fossils,  it  probably  comes  at  about  the  same  geological  level,  and 
hence  as  previously  stated  in  the  beginning  of  this  cliapter,  it  is 
possible  that  the  Ames  limestone  and  all  the  rest  of  the  Conemaugh 
series  down  to  near  tb^  top  of  the  Mahoning  sandstone,  should, 
with  the  overlying  Monongahela  series,  be  classed  among  the 
Permo-Carboniferous  beds.  The  great  series  of  ked  sediments 
which  underlie  the  Ames  limestone  fossiliferous  beds  give  credence 
to  this  idea  of  their  relationship  to  Permian  time. 

The  Ames  limestoiie  is  seldom  more  than  1  to  2  feet  thick, 
and  often  is  represented  simph^  by  a  row  of  limestone  nuggets  im- 
bedded in  fossiliferous  shale.  In  the  Northern  Pan  Ilandle,  how- 
ever, o2:)posite  Steubenville,  Colliers,  and  other  localities,  the 
limestone  has  a  thickness  of  10  feet.  This  stratum  and  its  accom- 
panying fossiliferous  beds  are  finely  exposed  in  the  vicinity  of 
Morgantown,  in  Falling  run,  Purinton's  hollow,  the  "Peninsula," 
and  other  localities.  It  can  also  be  seen  in  the  hills  at  many 
points  between  Morgantown  and  Fairmont  whenever  the  Pittsburg 
coal  is  850  feet  or  more  above  the  Monongahela  river.  It  may  also 
be  observed  cropping  in  a  bold  layer  1^  to  2  feet  thick  along  the 
B.  &  0.  R.  R.  for  three  or  four  miles  in  the  vicinity  of  Colfax,  and 
is  constantly  present  in  the  hills  from  that  point  to  Grafton,  where 
it  may  be  seen  in  the  roadside  at  Mr.  Poe's  residence,  near  the 
Northwestern  Turnpike,  280  feet  above  the  station  level. 

In  the  section  at  Newburg,  this  horizon  is  marked  by  fossilif- 
erous shales  only,  though  the  limestone  is  present  high  up  in  the 
hills  near  Austen,  three  miles  above. 

At  Bridgeport,  Quiet  Dell,  ITaymond's  Mill,  and  uiany  other 
points  along  Elk  creek  in  Harrison  county,  this  limestone  is  con- 
spicuous, as  also  on  the  headwaters  of  the  same  stream  in  Barbour, 
near  Philippi,  and  in  the  sunnnits  of  the  hills  around  that  town. 

Tlie  C'licstnut  Ridge  anticlinal  l)rings  this  bed  up  to  daylight 
along  the  West  Fork  river  in  Lewis  county  where  it  is  well  exposed 
between  the  old  Jackson  Mill  and  Woodford's  Crossing  below  Wes- 
ton, and  also  for  a  considerable  distance  below  the   Jackson   mill. 

Al  P.uining  Springs,   Califoi-nia  House,    Peti-oleuui,    Volcano, 
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Eureka  and  at  hundreds  of  other  localities  along  the  great  anticli- 
nal passing  through  these  points,  this  limestone  and  its  character- 
istic fossils  may  be  seen,  sometimes  down  near  the  valley  floors, 
and  again  high  up  in  the  summits,  along  the  crest  of  the  arch,. 

Southwest  from  Eureka,  the  Ames  limestone  dips  rapidly 
under  the  Ohio,  and  its  horizon  remains  below  the  same  until  we 
come  to  the  vicinity  of  Huntington,  150  miles  below,  where  it  again 
emerges  from  its  rocky  covering,  and  is  finely  exposed  in  the 
banks  of  Four  Pole  creek,  south  from  the  C.  &  0.  Station,  where 
both  it  and  the  overlying  shales  are  still  filled  with  the  marine  for- 
sils  that  characterize  them  in  the  northern  portion  of  the  state., 

When  this  geological  horizon  rises  from  thebed  of  the  Great 
Kanawha,  however,  below  Charleston,  in  the  region  of  thickening 
sediments,  the  limcbtone  horizon  and  its  accompanying  red  beds, 
below,  are  present,  but  the  marine  fossils  are  gone,  and  only  Spir- 
orbis,  and  other  fresh  or  brackish  water  types  are  found.  The 
same  thing  is  also  true  at  Burnsville  in  Braxton  county,  where 
this  horizon  comes  out  from  under  the  Little  Kanawna  river,,  and 
at  all  localities  between  tliere  and  Charleston  where  this  horizon 
is  exposed  in  the  hills  along  Elk  river,  and  its  tributary  streams 
coming  in  from  the  north. 

The  inference  from  these  facts  is  that  in  passing  southeast- 
ward from  the  parallel  of  Charleston,  Burnsville,  etc,  we  ar,e  ap- 
proaching the  mouths  of  those  ancient  rivers  that  transported-  the 
thick  delta  deposits  which  filled  up  the  Appalachian  gulf,-  and 
hence  the  estuarine  waters  would  be  too  fresh  to  permit  the  exis- 
tence of  marine  life. 

THE  CRINOIDAL  OR  FRIENDS VILLE  COAL.        " 

The  sudden  transition  from  peat  bogs  to  marine  limestone 
making  conditions  which  recur  several  times  in  the  history  o|  the 
Appalachian  field,  is  finely  illustrated  by  the  thin  coal  which  fre- 
quently underlies  the  Ames  limestone  without  any  intervening 
shale  or  other  rock  whatever.  In  fact  large  unbroken  shells  of 
Allorisma,  Myalina  and  other  forms,  are  frequently  found  partly 
imbedded  in  the  upper  part  of  the  coal  itseK,  although  still  in  con- 
tact with  the  overlying  limestone.  This  is  especially  noticeable  in 
the  vicinity  of  Burning  Springs,  Wirt  county,  where  the  coal  has 
been  mined  for  use  in  drilling  for  oil,  although  only  eighteen  to 
twenty  inches  thick. 
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This  bed  has  usually  been  termed  the  Crinoidal  coal,  on 
account  of  its  relationship  to  the  overlying  limestone.  Recently, 
however,  Dr.  G.  C.  Martin,  of  the  ^Maryland  Geological  Survey, 
has  proposed  the  name  Friends\'ille  as  a  geographical  term,  from 
its  occurrence  near  the  village  of  that  name  in  Garrett  county, 
Maryland,  and  since  this  is  the  first  clear  geographical  designation 
the  coal  has  received,  it  has  been  adopted  into  the  West  Virginia 
nomenclature.  Dr.  Martin  finds  the  coal  of  some  economic  im- 
portance in  the  Castleman  river  valley,  where  it  is  locally  known 
as  tbe  '  'Fossil' '  coal,  and  is  frequently  mined  by  the  farmers  for 
domestic  use,  being  fifteen  to  eighteen  inches  thick.  He  has  also 
identified  this  bed  one  mile  west  from  Mt.  Savage,  Allegany 
county,  Md.,  where  it  has  been  mined  with  a  thickness  of  twenty- 
eight  inches.  He  adds  that  Charles  Lyell  visited  a  mine  in  the 
sam^.  coal  bed,  nearby,  in  1S42,  and  listed  the  fossils  observed  in 
its  limestone  (Ames)  roof. 

Splendid  exposures  of  this  coal,  and  its  accompanying  lime- 
stoae,  may  be  seen  in  the  great  cuttings  along  the  Pan  Handle  R. 
R.  in.  the  vicinity  of  Saw  Mill  run,  and  westward  at  Pittsburg,  Pa., 
where  the  Ames  limestone  is  in  direct  contact  with  the  coal. 

So  far  as  known,  there  are  only  two  or  three  regions  in  West 
Virginia  at  which  this  coal  has  been  mined  by  drifting.  One  of 
these  is  at  Burning  Springs,  'S^''irt  county,  previously  referred  to, 
Avhere  the  coal  was  mined  for  fuel  in  the  petroleum  developments 
of  the  early  '60's.  Another  locality  is  in  the  vicinity  of  Hay- 
mond's  Mill,  on  Elk  Creek,  five  miles  above  Clarksburg,  Harrison 
county.  At  this  latter  locality  the  bed  is  known  as  the  '  'Shell*' 
coal,  from  the  fossil  shells  in  its  roof,  and  it  has  been  mined  by 
several  farmers  for  domestic  use.  It  is  twenty-one  inches  thick, 
mthout  an}'^  perceptible  partings,  and  is  a  bright,  pitchy-looking 
coal  of  fair  quality. 

•  This  coal  has  also  been  dug  into  in  the  ravine  at  Xewburg, 
Preston  county,  where  it  crops  135  feet  above  the  shaft  to  the  Uj>- 
per  Freeport  and  Lower  Kittanning  beds,  and  appears  to  be  twenty 
to  twenty-four  inches  thick. 

About  two  miles  south-east  from  Newburg,  the  same  coal  has 
been  mined  for  domestic  use  by  the  farmers  high  up  on  the  hill- 
side. 

This  coal  crops  along  the  hills  at  Grafton,  Taylor  county, 
about  320  feet  above  the  river,  and  also  at  many  points  along  the 
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B.  &  0.  R.  R.  between  Grafton  and  Clarksburg,  in  the  vicinity  of 
Webster,  Tyrconnell,  and  Bridgeport,  but  it  is  there  never  more 
than  two  feet  thick,  and  frequently  only  one. 

In  Lewis  county  this  coal  is  seen  above  Woodford' s  Crossing, 
below  "Weston,  where  it  is  onl}^  four  to  eight  inches  thick,  and 
quite  imjDure. 

In  Monongalia  county  the  coal  is  frequently  absent  from  the 
measures,  and  when  present  it  is  only  six  to  twelve  inches  thick, 
so  that  generally  it  is  not  of  much  economic  importance. 

The  writer  has  not  seen  this  bed  in  the  southwestern  end  of 
the  stat«,  but  Prof.  Selby  reports  it  as  two  feet  thick  in  his  Hunt- 
ington-Kenova  section,  page  240. 

It  is  possible  that  at  some  of  the  localities  in  the  Potomac 
basin,  and  other  regions  of  the  state  where  the  Ames  limestone  is 
absent,  this  coal  may  have  been  confused  with  the  one  (Bakers- 
town)  which  comes  fifty  to  one  hundred  feet  lower  in  the  series. 

PITTSBURG  RED  SHALE. 

As  a  rule  the  Friendsville  coal,  or  in  its  absence  the  Ames 
limestone,  rests  directly  upon  a  soft  red,  or  j^urple  shale  which,, 
from  its  fine  exposure  along  the  grade  lines  of  many  railroads  at 
Pittsburg,  has  been  named  from  that  locality.  Occasionally  there 
is  some  hmy,  gray,  or  red  shale  under  the  overlying  coal  or  lime- 
stone, as  the  case  may  be,  and  then  comes  another  limestone  bed 
quite 'different  in  color  and  texture,  and  only  slightly  fossiliferous. 
This  limestone  is  found  occasionally  in  Ohio,  and  has  there  been 
named  the  Ewixg  limestone,  by  the  Ohio  geologists.  It  has  been 
seen  at  Huntington  and  a  few  other  localities  in  AVest  Virginia, 
but  does  not  appear  to  be  very  persistent.  As  a  rule,  the  measures 
below  the  Ames  limestone  and  Friendsville  coal,consist  of  deep  red 
and  variegated  shales,  often  marly  and  containing  nuggets  of  im- 
pure limestone  and  iron  ore.  The  red  beds  extend  from  the  Ames 
limestone  downward  from  fifty  to  one  hundred  feet.  Although 
RED  SEDIMENTS  may  occur  at  any  horizon  in  the  Conemaugh  series, 
between  the  Mahoning  sandstone  and  the  Pittsburg  coal,  yet  these 
near  the  middle  of  the  series  are  the  thickest,  most  persistent,  and 
striking  of  all.  It  is  this  band  of  Pittsburg  red  shale,  thirty  to 
100  feet  thick,  which  makes  such  a  conspicuous  belt  of  red  soil 
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entirely  across  the  state,  from  the  Pennsylvania  line  at  the  north 
to  the  Kentucky  border  on  the  Big  Sandy  river. 

All  of  the  red  shales  in  the  Carboniferous  system  are  soft, 
pelding,  and  easily  reduced  to  mud,  but  this  one  is  particularly 
so,  giving  rise  to  bad  roads,  slips,  landslides  and  other  troubles  at 
the  surface,  and  great  annoyance  and  anxiety  to  those  who  attempt 
to  drill  through  it,  even  when  buried  from  sight  hundreds  of  feet 
below  ground.  Its  peculiar  character  of  returning  to  mud  when 
wet,  and  "caving"  or  running  into  the  holes  drilled  by  the  oil  and 
gas  well  contractors,  adds  from  $1,000  to  $1,500  to  the  cost  of 
every  deep  well  bored  through  it  in  the  state,  and  frequently  by 
imprisoning  the  drilling  tools,  leads  to  the  loss  of  both  well  and 
tools,  so  that  the  derrick  must  be  moved  to  a  new  location.  Oc- 
casionally this  disaster  happens  not  only  once,  but  even  twice  and 
thrice  before  the  oil  or  gas  well  contractor  succeeds  in  completing 
an  open,  steel-lined  hole  to  the  coveted  oil  or  gas  sand,  1,000  to 
2,000  feet  below  this  red  horizon.  On  account  of  this  tendency  to 
**cave,"  this  particular  stratum  has  been  dubbed  the  "Big  Red 
Cave"  by  the  oil  well  drillers  of  West  Virginia  and  Pennsylvania. 
It  is  the  belief  of  the  drillers  that  it  is  not  the  red  shale  itself 
which  imprisons  the  drilling  tools,  but  the  nuggets  of-  hard  lime- 
stone imbedded  in  these  soft  shales  which,  falling  out  from  the 
wall  of  the  well  with  the  "caving"  muddy  sediments,  impinge 
against  the  drilling  tools,  principally  at  the  "jars,"  and  thus  pre- 
vent their  withdrawal.  It  is  on  account  of  this  tendency  of  these 
beds  to  '  'cave' '  and  give  trouble  in  drilling  through  them,  until  a 
lining  of  steel  or  iron  casing  is  firmly  anchored  on  the  top  of  the 
Mahoning  or  Dunkard  sand  below,  that  these  beds  have  been  so 
readily  traced  underground  across  the  state,  with  much  certainty 
from  the  Peimsylvania  line  to  the  Great  Kanawha,  and  on  beyond 
to  the  Big  Sandy  river,  even  when  buried  from  sight  by  hundreds 
of  feet  of  superincumbent  strata. 

Very  little  economic  use  has  aS  yet  been  made  of  these  red 
shales  of  the  Conemaugh  in  West  Yirginia.  They  would  make  a 
fine  grade  of  red  brick,  and  some  of  the  layers  would  doubtless 
make  a  good  quality  of  ornamental  tiling  for  hearths,  mantels, 
etc.,  as  they  do  in  the  vicinity  of  Pittf^hurg. 

At  Huntington,  Cabell  county,  a  good  grade  of  red  roofing 
tile  is  manufactured  from  these  rert  phales  of  the  Conemaugh,  the 
State  University  Library,  at  Morgantown,  having  recently   been 
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roofed  with  the  Huntington  tile.     They  are  quite  hard  and  great 
durability  is  claimed  for  them  by  the  manufacturers. 

THE  SALTZBURG  SANDSTONE. 

Sometimes  a  very  massive  sandstone  comes  into  the  series  and 
displaces,  or  has  eroded,  a  large  quantity  of  the  red  beds  described 
above.  In  the  vicinity  of  Saltzburg,  on  the  Kiskiminitas  river, 
Westmoreland  county,  Pennsylvania,  such  a  stratum  occurs  with 
a  thickness  of  100  feet,  and  its  top  extends  to  260  odd  feet  above 
the  horizon  of  the  Upper  Freeport  coal.  To  this  sandstone  Dr. 
John  J.  Stevenson  gave  ihe  name,  Saltzburg  sandstone.  This 
stratum  is  quite  prominent  in  Preston  county,  in  the  vicinity  of 
Reedsville,  Masontown,  Kingwood  and  other  points,  where  it  over- 
lies the  Bakerstowu  (Barton)  coal  at  a  short  interval,  and  is  often 
quite  pebbly  and  massive. 

This  stratum  is  seldom  seen  in  Monongalia  county,  or  if  rep- 
resented, it  is  not  very  massive;  but  in  the  tier  of  counties  ex- 
tending from  Braxton  along  Elk  to  the  Great  Kanawha  and  be- 
yond, it  appears  to  be  genrally  present  and  quite  massive.  It  is 
possible  that  this  stratum  may  represent  what  has  often  been 
termed  the  "First  Cow  Run  Sand"  of' the  oil  drillers,  since  its 
position  in  the  series  would  correspond  very  closely  to  the  horizon 
of  this  petroliferous  rock  at  Moundsville  and  elsewhere  in  West 
Virginia. 

This  stratum  has  a  great  development  along  the  Pan  Handle 
R.  R.  near  Colliers,  in  Brooke  30unty,  where  it  immediately  over- 
lies the  Bakerstown  coal,  and  extends  half  way  up  to  the  Ames 
limestone. 

It  also  appears  to  be  this  rock  which  crops  in  great  cliffs  along 
Buffalo  creek,  near  its  mouth,  at  W'ellsburg,  in  the  same  county. 

THE  BAKERSTOWN  (BARTON)  COAL. 

At  an  interval  of  sixty  to  one  hundred  feet  below  the  Ames 
limestone,  and  three  hundred  and  fifty  to  four  hundred  feet  below 
the  Pittsburg  coal,  theie  occurs  a  coal  bed  of  wide  persistency  and 
of  considerable  economic  value,  which  the  writer  once  described 
under  the  name  Bakerstown  ooal,  from  its  occurrence  near  a  vil- 
lage of  that  nanTC  in  Richland  krwnship,  Allegheny  county,  Penn- 
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sylvania.     (See  Report  Q,  Second  Geological  Survey  of  Pennsyl- 
vania, pp.  162-3). 

The  following  section  from  page  163,  1.  c,  will  show  its 
structure  and  relationship  to  other  well -know)!  horizons  : 

Ft.  In.         Ft.  In. 

Ames  (Crinoidal)  limestone  2 

Concealed 90 

coal I     6 

slate  o 

coal o     4 

slate  o       Yz   -      2 

coal    o     3 

slate  ...     o       Yz 

[  cannel  o     6 

Interval  to  Upper  Freeport  coal,  about 2co 

The  coal  is  seldom  more  than  four  feet  thick  and  is  some- 
times called  the  "Three-Foot"  seam,  and  again  the  "Four-Foot," 
being  locally  designated  by  both  terras  in  the  George's  creek-Po- 
tomac basin,  according  to  Dr.  Martin,  of  the  Maryland  Survey, 
who  correlates  with  it  the  Barton  coal  of  Allegany  county,  as 
shown  in  his  section  from  that  region  reproduced  on  pa<;e  237  of 
this  volume,  where  the  bed  in  question  is  three  feet  thick,  with 
impure  top  and  bottom. 

The  Barton  coal  was  so  named  by  Prof.  Philip  T.  Tyson  in 
his  description  of  the  "Frostburg  Coal  Formation  of  Allegany 
county,  ^Maryland,"  published  in  the  Trans,  of  the  ^Maryland 
Academy  of  Science  and  Literature,  1837,  and  hence  it  has  pri- 
ority over  the  name  Bakerstown,  which  was  not  given  until  1876, 
and  first  published  in  1878.  This  Barton  coal  lies  183  feet  above 
the  Upper  Freeport  bed  in  the  Barton  section  of  Dr.  Martin  re- 
ferred to  above,  and  408  feet  below  the  Pittsburg  coal.  Should 
tliis  suggested  identity  be  confirmed  by  further  detailed  studies, 
then  the  name,  Bakerstown,  will  become  a  synonym,  and  be  re- 
placed by  '"Barton"  in  agreement  with  the  law  of  priority. 

The  Bakerstown  or  Barton  coal  has  been  mined  extensively 
for  several  years  near  Collier's  statipn,  Brooke  county,  on  the  line 
of  the  Pan  Handle  R.  R.,  at  wl-ut  ia  known  as  the  Blanclie  mine 
of  the  Pan  Handle  Coal  Company,  The  principal  output  is  used 
in  coaling  the  engines  of  the  railroad  company.  There  has  been  much 
local  discussion  as  to  the  horizou  oi  the  coal  at  the  Blanche  mine, 
■ome  even  regarding  it  as  identical  with  the  Pittsburg  bed.  The 
writer,  however,  finds  it  370  feet  belovr  the  Pittsburg  coal,  which 
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crops  in  the  high  knobs  south  from  Colliers.  It  is  about  100  feet 
under  the  Crinoidal  or  Ames  limestone  which,  filled  with  its  char- 
acteristic fo&'^ils  and  ten  feet  thick,  crops  in  the  hills  above,  while 
twenty-five  to  thirty  feet  under  the  coal  in  question  lies  the  Upper 
Cambridge  limestone,  also  fossiliferous  and  unmistakable,  so  that 
there  can  be  no  doubt  that  the  Blanche  mine  bed  comes  at  the 
horizon  of  the  Bakerstowm  coal  of  Allegheny  county,  Pennsyl- 
vania. 

Mr.  A.  P.  Brady,  who  collected  the  sample  of  coal  from  the 
Blanche  mine  for  analysis,  reports  the  following  section  there. 

Ft.  In.         Ft.  In. 

Sandstone  (Saltzburg) 

Slate    12       o 

^     1       [coal,  softer i   ii      1       , 

C°^l-icoai;  hard 23/42 

Butts  run  N.  68°  W.  Face  N.  22°  E.  Elevation  atesre  E. 
K,  20  feet. 

Prof.  Kite's  analysis  of  the  coal  sample  gives  the  following 

results : 

Moisture o.  78 

Volatile  matter  41.  25 

Fixed  carbon 52.  36 

Ash 5.  61 

Total  100  GO 

Sulphur 3.  15 

Phosphorus  o.  0055 

The  coal  is  rather  high  in  sulphur,  but  as  it  is  low  in  ash, 
it  gives  excellent  results  as  a  steam  producer.  The  deposit  near 
Colliers  appears  to  be  quite  patchy,  since  in  passing  eastward  the 
overlying  Sahzburg  sandstone  comes  down  and  cuts  out  the 
coal  entirely  within  a  short  distance  from  the  mine  entry.  The 
bed  is  also  thin  or  poorly  represented  on  the  south  side  of  the 
Pan  Handle  R.  R.  tracks. 

In  the  vicinity  of  Morgantown  this  coal  appears  to  be  absent 
entirely,  there  being  only  some  impure  fireclay  and  limy  deposits 
at  its  horizon,  but  the  coal  comes  into  the  section  six  miles  east, 
along  the  Ice's  Ferry  road,  near  its  junction  wdth  the  Tunnelton 
pike.  It  has  there  been  mined  by  Mr.  Bayles  for  domestic  use, 
and  has  a  thickness  of  three  feet,  but  thins  to  less  than  two  feet 
where  last  seen  along  the  Morgantown  road  a  few  hundred  yards 
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west.  It  lies  100  feet  below  the  Ames  limestone  and  its  under- 
lying Friendsville  coal,  visible  at  the  roadside  farther  up  the  hill 
to'the  west,  and  appears  to  be  of  fair  qufdity. 

■  The  coal  is  also  seen  above  the  road  just  west  of  the  Cheat 
Capyon  Club  House,  wher*  it  is  200  feet  above  the  level  of  Cheat 
river  at  the  point  where  the  Upper  Freeport  coal  rises  out  of  the 
same. 

•  On  the  east  side  of  Cheat  at  Ice's  Ferry,  this  coal  was  once 
mined  by  stripping  and  used  at  the  old  Green  Spring  iron  furnace 
operated  there  lialf  a  century  ago.  It  is  reported  as  three  and 
one-half  to  four  feet  thick,  and  of  very  fair  quality  for  general 
fuel  purposes. 

This  coal  thickens  and  obtains  its  best  development  eastward 
from  Monongalia  and  ]\Iarion  counties,  since  it  is  unknown  at  the 
numerous  localities  along  the  Monongahela  river  between  Morgan- 
town  and  Fairmont,  where  its  horizon  is  exposed,  and  it  also 
appears  to  be  absent,  or  but  feebly  represented,  between  Fairmont 
arid  Grafton. 

East  from  the  Chestnut  ridge  anticlinal,  however,  in  the  vi- 
cinity of  ^Nlasontown,  Reedsville  and  other  points  in  the  Preston 
county  basin,  this  coal  has  frequently  ])een  mined  rnid  has  a  thick- 
ness of  three  to  four  feet,  being  known  as  the  "Four-HVxit"  bed. 
It  is  highly  valued  as  a  domestic  fuel,  and  generall}'  jinfcrred  to 
that  of  the  I  pper  Freei)ort  coal  below. 

The  writer  described  this  coal  in  the  vicinity  of  INIasontown 
ill  Bulletin  Go  of  the  U.  S.  G.  Survey,  as  the  one  which  underlies 
the  Lower  Cambridge  limestone,  and  named  it  the  Masontown 
coal.  ■  I'his  was  an -error  due  to  an  unexpected  and  unperceived 
rapitl  dip  in  the  strata,  which  greatly  increased  the 
supposed  interval  between  this  coal,  uhich  crops  at  Ma- 
Hontown,  and  the  Upper  Freeport  mined  along  Decker's  creek, 
jttst  west  of  the  village. 

■  •  The  interval  was  supposed  to  be  only  125  to  1  JO  feet,  but  re- 
cently a  bore  hole  starting  eleven  feet  below  the  level  of  the  coal 
in  ^iiiestion,  passed  though  180  feet,  8^  inches  of  I'ock  material 
Iwifore  encountering  the  Upper  Free])ort  coal.  It  alpo  passed 
tlir«ugh  the  Lower  Cambridge  limestone,  and  its  accompanying 
dark,  fossilii'erous  shales,  at  a  depth  of  sixty-seven  feet,  or  one 
hundred  and    thirteen   feet  above   the   Upper   Freeport  coal,  so 
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that  the  conclusion  is  unavoidable  that  the  coal  hitherto  known  as 
the  Masontown  at  its  type  localit} ,  is  in  reality  the  Bakerstown, 
and  hence  the  name  Masontown  must  be  dropped  from  the  nom- 
enclature, siiiCe  the  coal  it  was  intended  to  designate  belongs  just 
under  the  Lower  Cambridge  fossiliferous  limestone  and  dark 
shales.  The  rock  cores  brought  up  by  the  diamond  drill  from  the 
boring  referred  to  on  the  land  of  Amos  Ashbrnii,  along  Dillon 
<5reek,  two  miles  southwest  from  Masontown,  were  presented  tj 
the  State  University  Museum  by  the  Hon.  S.  B.  Elkins,  under 
whose  direction  the  drilling  was  done.  The  writer  has  carefully 
examined  these  cores  and  they  reveal  the  following  puccessioti  be- 
tween the  Upper  or  "Four-Foot"  coal  bed,  mined  in  the  hills  at 
Maeontown,  (cropping  near  the  bore  hole)  and  the  Upper  Free- 
port  coal  at  the  base  of  the  Conemaugh  below  : 

Ft.  In.         Ft.  In. 

Coal,  Bakerstown,  Barton 4       o 

Concealed  and  shales  11     o      ~] 

Surface  clays  from  top  of  drill  hole 12     o       | 

Green  shale  and  clay      17  10      [-77       9 

Gray  sandstone  &  conglomerate,  Buffalo  23    ti       | 

Dark  shales,  fossil  plants  and  shells  13     o     J 

Limestone,  Lower  Cambridge,  fossiliferous  i       3 

Shales,  dark,  sandy,  fossiliferous 70] 

Fireclay   10     9      I 

Gray  and  green  shales 8     o      [-112       8)4 

Gray,  massive  sandstone,  Mahoning  86     4      | 

Black  slate,  p3'ritous o     7j^  J 

Upper  Freeport  coal 


Total 195       8X 

This  section  reveals  the  two  members  of  the  Mahoning  sand- 
stone united  into  one  solid  mass  eighty-six  feet  thick,  with  only  a 
few  coaly  streaks  to  indicate  the  Mahoning  coal  horizon,  sixty  to 
seventy  feet  above  the  Upper  Freeport  seam. 

There  is  also  a  massive  sandstone  which  makes  a  steep  blufS 
at  a  short  interval  above  the  Bakerstown  coal,  and  this  would 
represent  the  Saltzburg  sandstone  horizon. 

This  seal  has  been  mined  on  the  land  of  Samuel  Kirk  by 
stripping,  a  short  distance  west  from  the  Presbyterian  church  and 
cemetery  at  Masontown,  where  it  lies  fift}'  feet  above  a  massive,  peb- 
bly'sandstone,  and  the  same  distance  below  the  top  of  another 
gray,  massive  sandstone,  which  caps  the  knob  above  it.  The  coal 
has  the  following  structure  :  • 
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Ft.  In.        Ft.  In. 

Gray  and  yellow  shales 5       o 

Bituminous  shale  o      6 

Coal,  bony  i     4      \ 

Coal,  good,  hard 2     8      J  ^ 

The  coal  has  been  mined  on  many  of  the  farms  in  the  cen- 
tral portion  of  the  syncline  east  from  Chestnut  ridge  in  Preston 
county.  An  opening  just  north  from  Reedsville  gives  the  follow- 
ing measurement : 

Ft.  In. 

Dark  shale    i     o 

Bony  cannel i     3 

Coal,  good 3     o 

It  is  possibly  this  coal  that  has  been  mined  in  the  summit  of 
the  hill,  350  feet  above  Sandy  creek,  and  one-half  mile  west  of 
Bruceton,  instead  of  the  Elk  Lick  bed  as  supposed. 

This  coal  has  been  mined  by  stripping  along  the  road  near 
Albright's  bridge  across  Cheat  river,  three  miles  east  of  Kingwood, 
and  theie  the  following  succession  may  be  seen  : 

Ft.  In. 

Sandstone,  rather  massive,  Morgantown 30 

Concealed 55 

Shale,  drab 15 

Sandstone 2 

Shale  and  fireclay 8 

Shale,  green,  sandy 10 

Randstone,  massive,  Saltzburg 30 

Shale,  drab 15 

Shale,  dark  blue 8 

Coal,  Bakerstown  (Barton) 2       6 

Concealed 5 

Limestone,  nodular 2 

Concealed 23 

Sandy  shale 7 

Sa ndstone,  greenish 13 

Hhale 5 

Concealed  to  Cheat  river  at  the  Albright  bridge 25 

This  is  the  same  section  published  by  the  writer  in  the  Pro- 
ceedings of  the  American  Philosophical  SccietA',  1882,  page  493, 
in  a  paper  read  before  the  Society  October  20th  of  that  year.  At 
that  time,  however,  this  coal  shown  in  the  section  was  supposed 
to  belong  lower  down  in  the  measures,  but  as  the  Mahoning  sand- 
stone rises  out  of  the  Cheat  nearby,  and  the  well-known  Upper 
Freeport  coal  has  recently  been  opened  uj)  undtir  it,  there  can  re- 
main scarcely  anv  doubt  that  the  coal  in   the  section  above  isTthe 
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Bakerstown  bed,  since  it  comes  about  200  feet  above  the  Upper 
Freeport,  and  400  feet  below  the  Pittsburg  bed,  of  which  latter 
coal  a  few  acres  are  caught  in  the  summit  of  Copeman's  Knob, 
one-half  mile  distant. 

It  is  probably  this  Bakerstown  coal  that  has  been  mined  along 
the  Morgantown  and  Kingwood  turnpike,  one  mile  west  from 
Kingwood,  and  also  along  the  W.  Va.  Xorthern  R.  R.,  a  mile  or 
so  southwest  from  the  town,  at  each  of  which  localities  the  coal  is 
three  feet  thick,  and  a  very  good  domestic  and  st^am  fuel. 

It  is  probably  this  bed  which  caps  the  summits  near  Mr.  A. 
G.  Harshbarger's  house,  at  Anderson,  Preston  county,  two  miles 
east  from  Tunnelton. 

There  are  also  frequent  openings  in  tbis  coai  high  up  in  the  hills 
along  the  Valle}^  river,  between  Grafton  and  Philippi,  where  it  has 
been  mined  by  the  farmers  for  domestic  supply. 

In  the  deep  syncline  between  Philippi  and  Big  Laurel  moun- 
tain, this  coal  has  been  opened  on  many  of  the  farms  lying  along 
that  great  trough  from  Fellowsville,  past  Valley  Furnace,  Xestor- 
ville,  Meadowville,  and  Beliiigton.  It  is  usually  called  the  "Three- 
Foot"  bed  in  this  region,  but  occasionally  the  name  "Four-Foot" 
is  heard.     Its  reputation  is  good  as  a  domestic  fuel. 

Southwestward  through  Upshur,  at  Centreville,  or  Rock  Cave, 
and  vicinity,  this  coai  is  frequently  mined,  although  onl}^  two  and 
one-half  feet  thick,  or  less  in  manv  cases. 

In  the  Pan  Handle  of  Lewis  county,  near  Crawfordsville, 
"Walkersviile,  Ireland,  Duffy  and  other  points,  this  coal  appears  to 
furnish  the  main  local  supply,  together  with  the  Elk  Lick  bed, 
which,  in  the  region  of  Ireland,  overlies  the  Bakerstown  coal  by 
an  interval  of  127  feet,  according  to  J.  Perry  Thompson,  C.  E., 
who  has  accurately  determined  the  same.  Through  all  this  region 
it  varies  from  two  and  one-half  to  three  feet  in  thickness,  and  ap- 
pears to  be  a  satisfactory  fuel. 

This  coal  was  once  opened  near  the  eastern  end  of  the  tunnel, 
at  Morrisons,  Braxton  county,  but  is  there  rather  poor  in  quality. 

It  is  probably  this  same  bed  that  has  been  reported  as  pres- 
ent, eighteen  to  twenty-four  inches  thick,  in  some  of  the  cellars 
excavated  at  the  town  of  Sutton,  since  its  horizon  would  come  at 
about  that  level. 

It  appears  to  be  this  coal  which  has  been  mined  in  the  vicin- 
ity of  Newton,  at  the  Three  Forks  of  Sandy  creek,  in  the  soathern 
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portion  ^of  Roane  county,  where  it  is  twenty-eight  to  thirty 
inches  thick,  with  a  slate  parting  near  the  middle. 

Along  Two  Mile  creek  in  Kanawha  county,  a  coal  has  been 
mined  occasionally,  one  mile  above  the  mouth  of  the  stream,  at 
sixty  to  eighty  feet  under  the  Ames  limestone  horizon.  This  ap- 
pears to  be  identical  with  the  Bakerstown  horizon.  It  is  reported 
as  three  feet  thick  and  rather  impure. 

In  the  Castleman  basin  of  Garrett  county,  Maryland,  the 
Bakerstown  coal  has  considerable  vylue,  according  to  Dr.  Martin; 
of  the  Maryland  Survey,  and  is  locally  known  as  the  '  Honey- 
comb" seam. 

At  some  localities  in  the  George's  Creek-Potomac  basin,  this 
coal  is  mined  and  shipped  on  a  commercial  scale,  and  appears  to 
give  satisfactory  results  as  a  fuel.  It  is  probably  this  l)ed  which 
has  been  opened  thirty  feet  above  the  mouth  of  the  shaft  at  Hen- 
ry, on  the  line  of  the  W.  Va.  C.  &  P.  R.  R.,  where  it  is  two  feet 
thick,  and  about  240  feet  above  the  Upper  Freeport  coal  in  the 
shaft. 

In  Somerset  county,  Pennsylvania,  the  "Price"  and  possibly 
the  "Rose"  coals  are  found  at  this  geological  horizon. 

IRONDALE  LIMESTONE  AND  IRON  ORE. 

Near  Albright's  Bridge,  Anderson,  and  other  points  in  Preston 
county,  a  bed  of  ferruginous  limestone  immediately  underlies  the 
Bakerstown  coal.  At  Gladeville  and  Irondale  in  the  snme  coun- 
ty, a  limestone  4  to  5  feet  thick  overlies  ^  to  2  feet  of  silicious, 
limy  iron  ore,  and  although  no  coal  is  to  be  seen  immediately 
above  the  limestone,  it  is  quite  probable  that  it  represents  the 
limestone  frequently  found  just  under  the  Bakerstown  coal,  since 
its  geological  horizon  appears  to  be  not  far  from  that  level.  The 
limestone  is  of  fair  quality  but  not  of  marine  origin,  and  was  used 
as  a  ilux  in  the  Irondale  furnace.  The  iron  ore  is  a  carbonate  but 
rather  lean,  having  only  35  per  cent  of  metallic  iron,  and  12  to  15 
per  cent  of  silicious  matter.  It  was  mined  by  stripping  at  Glade- 
ville, and  at  Irondale  by  both  stri})ping  and  drifting,  the  limestone 
above  being  taken  out  for  flux,  and  thus  making  room  to  get  the 
ore.  The  latter, was  roasted  before  mixing  with  "Lake"'  ores  for 
use  in  the  furnace.  The  ore  is  too  lean  for  successful  iron  manu- 
facture, and  the  furnace  has  been  out  of  blast  for  twenty  years. 
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UPPER  CAMBRIDGE  LIMESTONE. 

At  an  iBterval  vaiying  from  ninety  to  one  hundred  and  twen- 
ty feet  below  the  Ames  or  Crinoidal  limestone,  there  often  occurs 
another  fossihferous  Hmestone  which  sometimes  has  a  shght  re- 
semblance to  the  Ames,  and  may  have  been  occasionally  confused 
with  it.  This  resemblance  is  notably  marked  along  Harmans 
creek,  between  Colliers  and  Hollidays  Cove,  Brooke  county, 
where  the  Low^er  Cambridge  limestone,  one  to  two  feet  thick,  and 
filled  with  marine  fossils,  immediately  overlies  a  bed  of  dark  red 
shale.  The  presence  of  the  Ames  limestone  in  the  hills  120  feet 
above,  and  also  the  presence  of  the  Pittsburg  coal  bed  on  above 
the  latter  limestone  at  the  proper  interval,  forbid  an}^  error  of 
identification  here. 

This  same  Upper  Cambridge  limestone  has  a  wide  distribution 
in  Brooke  and  Hancock  counties,  being  seen  on  King's  creek  and 
also  just  below  the  summits  of  the  hills  at  New  Cumberland, 
where  it  overlies  the  Mahoning  coal  (No.  7  of  the  Ohio  series), 
by  an  interval  of  140  feet,  aud  is  210  feet  above  the  Upper  Free- 
port  coal  horizon,  while  the  Ames  bed,,  much  thicker,  caps  the 
summits,  farther  east,  100  to  120  feet  higher. 

This  bed  was  termed  the  '  Pine  creek"  limestone  by  the 
writer  in  Report  Q  of  the  Second  Geological  Survey  of  Pennsyl- 
vania, from  a  locality  in  Allegheny  county  where  it  comes  120 
feet  below  the  Ames  bed,  and  60  feet  above  the  underlying  Lower 
Cambridge  (''Brush  creek"  )  limestone. 

But  as  the  names  Upper  and  Lower  Cambridge  had  been  usad 
by  Dr.  Orton  to  designate  the  same  horizons  in  Ohio,  the  "Pine 
creek"  and  "Brush  creek"  terms  have  been  replaced  by  the  for- 
mer in  the  nomenclature  of  the  Conemaugh  series. 

The  Upper  Cambridge  limestone  is  present  in  the  section  at 
MorgantoAvn,  and  generally  along  the  Monongahela  and  Tygarts 
Valley  rivers  between  Morgantown  and  Grafton.  It  is  usually 
dark  colored  on  fresh  fracture,  but  weathers  to  an  ashen  hue  on 
exposed  surfaces,  and  while  not  so  full  of  marine  fossils  as  the 
Ames  above,  jet  it  contains  an  abundance  of  them.  No  syste- 
matic collection  has  been  made  from  it  in  West  Virginia,  but  the 
forms  are  apparently  much  the  same  as  those  in- the  Ames  above, 
except  that  Crinoidal  fragments  are  not  so  abundant.  The  rock 
is  generally  quite  silicious,  and  has  seldom  been  burned  for  lime. 
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It  is  possible  that  this  marine  type  of  the  Upper  Caml^ridge  lime- 
stone may  belong  at  the  same  geological  horizon  as  the  fresh  or 
brackish  water  Irondale  limestone,  since  both  have  never  been 
observed  in  the  same  section. 

THE  BUFFALO  SANDSTONE. 

The  last  described  limestone  immediately  overlies  a  massive 
sandstone  in  northern  Allegheny  and  southern  Butler  counties, 
Pennsylvania,  which  from  its  great  development  along  the  waters 
of  Buffalo  creek  in  Eastern  Butler  county,  Avas  named  by  the 
writer  the  Buffalo  sandstone,  in  Report  Q  of  the  Pennsylvania 
Reports. 

At  its  type  locality  the  stratum  is  very  massive  and  quite 
conglomeritic,  its  top  being  175  feet  above  the  base  of  the  Cone- 
maugh,  and  its  bottom  125  above  the  same  datum. 

The  rock  is  exposed  in  a  massive  stratum  along  Decker's 
creek  at  Morgantown,  in  the  rear  of  the  High  School  building, 
where  its  dejiosition  has  eroded  the  underl3dng  shales  in  a  very 
striking  manner,  well  illustrated  in  the  cuttings  of  the  INIorgan- 
town  and  Kingwood  railroad,  so  that  at  this  horizon  there  is  much 
local  unconformity.  The  sandstone  itself  is  seen  to  vary  from  five 
to  twent}'-  feet  in  thickness  within  200  feet. 

The  sandstone  has  a  fine  development  in  the  vicinity  of  Graf- 
ton, Taylor  county,  where  it  makes  great  cliffs  along  the  bluffs,  fif- 
ty to  one  hundred  feet  above  the  B.  &  0.  railroad  grade,  and  has 
been  extensively  quarried  for  building  purposes.  From  Grafton 
southward,  along  the  Valley  river.to  Philippi,  in  Barbour  county, 
it  is  almost  constantly  in  sight  above  water  level,  and  frequently 
high  up  in  the  hills.  It  is  apparently  this  stratum  which  covers 
the  surface  for  several  acres,  three  miles  above  Grafton,  and  has 
recently  l>cen  quarried  for  use  in  rel)uilding  the  bridge  piers  along 
the  Grafton  and  Belington  branch  of  the  B.  &  0.  railroad.  It  is 
usually  a  grayish-white  rock  with  a  tinge  of  pink,  and  splits  read- 
ily into  blocks  of  any  desired  size. 

It  makes  liigh  cliffs  half  Avay  up  the  hills  around  tlie  town  of 
l'liilij.]ii,  and  immense  blocks  of  the  sandstone  lie  scattered  over 
the  surlacci  along  the  little  stream  which  enters  the  Valley  riv- 
er from  the  south.  These  l)locks  have  been  (juarried  for  build- 
ing stone  at  I'hilii»pi,  <jf  wliich  tliey  make  an  excellent  quality. 
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This  sandstone  is  most  j^robably  the  one  which  underhes,  by 
twenty  to  thirty  feet,  tlie  town  of  Buclchannon,  in  Upshur  county, 
and  rises  to  the  surface  two  miles  south  along  the  Buckhannon 
river,  where  it  has  been  quarried  for  building  stone  on  the  lands  of 
Mont.    Reger  and  Minter  Jackson. 

Farther  up  the  Buckhannon  it  makes  prominent  cliffs  in  the 
hills,  especially  between  the  mouth  of  Outright' s  run  and  Sago. 
It  is  a  grayish-white  rock,  slightly  reddened  with  iron,  and  makes 
excellent  building  material. 

This  stratum  is  generally  below  the  horizon  of  all  the  soft  red 
shales  of  the  Conemaugh  series.  When  any  red  shales  are  found 
under  this  stratum  and  still  in  the  Conemaugh,  the  color  is  seldom 
original,  but  is  superinduced  by  weathering  of  exposed  ferriferous 
shales. 

Southwestward  from  Upshur,  through  the  Pan  Handle  of 
Lewis,  to  Sutton  in  Braxton  county,  this  stratum  appears  to  be 
always  present  at  the  proper  horizon,  and  is  generally  consjoicuous 
as  a  bold  cliff  around  the  hills.  It  caps  the  summits  at  Gillespie, 
and  Palmer,  and  may  be  seen  at  many  points  along  Holly  river 
n  Webster  county  where  it  crowns  the  highest  points  mth  its 
massive  layers. 

It  rises  from  the  bed  of  Elk  river,  one  mile  above  Sutton,  and 
makes  great  cliffs  along  that  stream  southward  to  the  mouth  of 
Holly  and  bej^ond. 

A  few  miles  below  Sutton  this  stratum  comes  above  the  level 
of  Elk  river  again,  and  is  constantly  in  sight  from  there  to  Charles- 
ton, sometimes  down  near  the  water,  and  again  high  up  in  the 
summits  of  the  hills  as  at  Clay,  and  other  points  wdiere  the  dip  of 
the  strata  elevate  or  depress  its  horizon  as  the  case  may  be.  It  is 
probably  this  stratum  that  makes  such  a  massive  cliff  near  the  mill 
at  the  Three  Forks  of  Sandy  or  Xewton  in  the  southern  end  of 
Roane  county. 

At  Clendennin,  Mason,  and  on  down  Elk  through  Kanawha 
county  to  Charleston,  this  stratum  is  constantly  in  sight,  and  it 
forms  the  top  of  the  bold  bluffs  at  the  junction  of  the  Elk  and 
Great  Kanawha  rivers. 

It  extends  southwestward  from  the  Great  Kanawha  across 
Lincoln,  Boone,  Cabell  and  Wayne  counties  to  the  Kentucky  line, 
making  great  cliffs  along  the  Big  and  Little  Coal,  Mud,  Guyan- 
dot,  Twelve  Pole,  and  the  Big  Sandy  rivers. 
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The  stratum  is  frequently  very  pebbly,  and  occasionally  the 
disintegi-ated  matrix  leaves  a  thick  bed  of  rounded  quartz  gravel, 
some  an  inch  or  more  in  diameter,  on  the  summits  of  many  ridges, 
between  the  Great  Kanawha  and  Big  Sandy  rivers. 

Should  the  dividing  plane  (Upper  Frecport  coal)  now  used  to 
separate  the  Conemaugh  series  from  the  underlying  Allegheny, 
ever  be  changed,  it  would  naturally  be  moved  up  to  either  the  base, 
or  top  of  this  Buffalo  sandstone,  since  immediately  above  it  red 
SEDIMENTS  begin  to  appear,  denoting  a  great  change  in  physioal 
conditions.  The  frequent  evidences  of  erosion  at  the  base  of  this 
rock  render  it  probable  that  this  stratum  is  more  closel}^  allied  with 
the  overlying  beds  than  with  the  underlying  ones,  and  hence  if 
any  portion  of  the  Conemaugh  series  belongs  in  the  Permo-Carbon- 
iferous  rather  than  in  the  Coal  INIeasures,  the  most  natural  place  at 
Avhich  to  draw  the  division  plane  would  be  at  the  base  of  this  Buf- 
falo sandstone,  or  the  limestone  just  below. 

THE    LOWER  CAMBRIDGE  LIMESTONE. 

In  Allegheny,  Butler  and  Beaver  counties  of  Pennsylvania, 
there  frequently  occurs  a  dark,  very  fossiliferous  limestone  over 
some  black  shales  in  the  roof  of  a  rather  persistent  coal  bed.  Its 
geological  horizon  varies  between  sixty  and  ninety-five  feet  under 
the  Upper  Cambridge  limestone,  and  180  to  200  feet  below  the 
Ames  or  Crinoidal  bed.  The  limestone  in  question  was  first  desig- 
nated from  Brush  creek,  a  stream  in  Cranberry  toAvnship,  Butler 
count}'',  where  it  is  frequently  seen  above  the  dark  roof  shales  of  a 
coal  bed,  and  it  was  described  as  the  "Brush  creek"  limestone  in 
Report  Q  of  the  Pennsylvania  Geological  Survey. 

The  following  section  quoted  from  page  176  of  the  above 
named  Report,  measured  in  the  steep  bluffs  of  Killl)uck  run,  one 
mile  above  its  mouth  in  Ohio  township,  Allegheny  county,  will 
show  the  relationship  of  this  Brush  creek  (Lower  Camlridge) 
limestone  to  tlie  well-known  and  important  strata  al)ove,  as  follows: 

KIIvLBUCK  RUN,  ALLEGHENY  COUNTY,  PENNSYLVANIA. 

Ft. 

Massive  sandstone  (Morgantown) 20 

Con cealcd 65 

Limestone,  Crinrnrlal  (Ames) 2 

Red  clay  (  ritlsburg) * 30 

Concealed 85 

Pine  creek  (Upper  Cambridge)  limestone 2 

Massive  sandstone,  BufTalo 75 
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Shales 3 

Brush  creek  (Lower  Cambridge)  limestone i 

Concealed  to  level  of  run 3 

Total 2S6 

Another  section  from  the  same  Volume  (Q.)  page  181,  meas- 
ured in  the  steep  bluffs  of  the  Ohio  river,  opposite  Economy,  Bea- 
ver county,  will  further  illustrate  the  stratigraphic  horizon  of  this 
bed: 

SECTION  OPPOSITE  ECONOMY,  BEAVER   COUNTY,  PENNA. 

Ft.        Ft. 

Limestone,  Crinoidal(Ames) 4 

Red  shales  (Pittsburg) 25  ^ 

Concealed 100  >  ...195 

Finely  laminated  sandstone,  Buffalo 70  ) 

Brush  creek  (Lower  Cambridge)   limestone 4 

Dark   shales 12 

Coal,  Brush  creek  (Mason) 1% 

Sandstone,  Mahoning,  visible 35 

Concealed  to  horizon  of  Upper  Freeport  coal..,.  50 


Total 301 J 


One  more  section  from  Allegheny  county,  giving  all  three  of 
these  fossiliferous  limestones  and  their  relation  to  each  other,  as 
well  as  to  the  base  of  the  Conemaugh  below,  obtained  from  the 
record  of  a  diamond  drill  boring  at  Sewickley,  Pennsylvania,  will 
be  useful  here  in  illustrating  the  varying  interval  between  the 
Lower  Cambridge  limestone  and  the  base  of  the  Conemaugh.  It 
is  taken  from  Bulletin  65,  U.  S.  G.  Survey,  page  73,  and  only  the 
portion  of  the  section  from  the  Ames  limestone  down  is  given  as 
material  to  the  point  in  question.     It  reads  as  follows  : 

SEWICKLEY,  ALLEGHENY  COUNTY,    PENNSYLVANIA. 

Ft.  In.        Ft.  In. 

Limestone,  Crinoidal(Ames) 2     o 

Coal,  Crinoidal  (Friendsville) i     o     ~| 

Red  shales  and  sandy  beds no    o      J 

Limestone,  gray.  Upper  Cambridge 20      I    tqA    o 

Shales  and  concealed 40    o      f     " 

Sandy  shale  (Buffalo  S.  S.) 32     o      | 

Dark  slate II     o     J 

Limestone,  dark,  Lower  Cambridge i     o 

Dark  shales 11     o 

Coal,  Masontown  (Mason) o    5 

{sandstone,     mica-  ~j 

ceous,  gray 13     8      i        ^ 
fire  clay,  sandy o    6      f     -^ 
sandstone,    It.    gray     22     o     J 
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Shale,  dark  gray 8  4 

Sandstone,  gray  o  8 

Shale,  sandy 6  8 

Shale,    blue' 6  5 

Sandstone o  8 

Slate,    gray  3  4 

Fire  claj-,  variegated  at  base,  impure  25  11 

I  sandstone,  gray,  mi-  1 

Sandstone,        |      caceous  38     5      (  ,, 

Lower  Mahoning  1  shales,  sandy,  blue..       8     6      f  5o  5 

[sandstone,  It.  gray..       8     6     J 
Upper  Freeport  coal  

Total  354    o 

The  base  of  the  Conemaujih  is  correctly  identified  in  this 
bore  hole  record,  since  the  boring  was  continued  on  below  the 
Lower  Kittanning  coal.  It  reveals  an  interval  of  147  feet  between 
the  Lower  Cambridge  limestone  and  the  Upper  Freeport  coal,  or 
practically  double  the  minimum  rock  thickness  between  these  two 
important  horizons,  when  the  Mahoning  sandstones  are  poorly  de- 
veloped, or  mere  sandy  shales. 

This  Lower  Cambridge  limestone  is  seldom  exposed  at  the 
surface  in  West  Virginia,  since  its  horizon  is  so  often  concealed  by 
the  debris  from  the  massive  Buffalo  sandstone  above. 

In  the  bore  hole  near  Masontown,  Preston  county,  the  record 
of  which  is  given  on  page  269  of  this  volume,  this  limestone  is  very 
fossiliferous,  as  also  the  dark  shales  immediately  above  and  below, 
and  its  interval  above  the  Freeport  coal  is  112  feet,  8^  inches. 

It  has  also  been  observed  by  the  writer  a  short  distance  below 
the  mouth  of  Cutright's  run,  four  miles  above  Buckhannon,  Up- 
shur county,  where  the  underlying  coal  and  the  fossiUferous 
shales  are  both  well  exposed  in  a  cutting  along  the  "Weston  and 
Pickens  branch  of  the  B.  &  0.  R.  R.,  one-tenth  mile  below  the 
forty-fourth  Clarksburg  mile  post.  Here  the  dark  shales  just  below 
the  irregular  lens-like  layer  of  fos.siliferous  Ix)wer  Cambridge  lime- 
stone, is  a  mere  mai^s  of  fossils,  only  twelve  to  eighteen  inclies  above 
the  underlying  thin  coal,  which  there  emerges  above  the  rail- 
road grade,  while  the  massive  Buffalo  sandstone  forms  a  great  clifif 
along  the  hills  a  few  feet  higher.  At  this  locality  the  following 
section  was  measured  : 
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BELOW  MOUTH  OF  CUTRIGHT'S  RUN,  UPSHUR 
COUNTY. 

Ft. 

Massive  sandstone,  Buffalo  and  concealed 65 

Blue  shales,  with  lenses  of  fossiliferous  limestone  (Low- 
er  Cambridge)  10 

Dark  fossiliferous  shales     5 

fcoal o^     8^^    ") 

Coal,   }  slate o      4       [    i}4 

[  coal o      6       j 

Concealed  to  Buckhannon  river 25 

The  horizon  of  the  Hniestone  and  its  fossiliferous  shales  is 
about  160  feet  above  the  Upper  Freeport  coal,  which  rises  out  of 
the  Buckhannon  river  two  miles  above  this  locahty.  In  the  fossil- 
iferous shales  were  noted  Chonetes  mesolobus,  Productus  Nebra- 
censis,  a  species  of  Bellerophon,  and  many  crinoidal  fragments. 

In  the  Huntington- Kenova  section  of  Prof.  Selby,  page  240 
of  this  volume,  the  Lower  Cambridge  limestone  is  placed  166  feet 
above  the  Upper  Freeport  coal,  and  185  feet  below  the  Ames,  or 
Crinoidal  limestone. 

On  Twelve  Pole  river,  Wayne  county,  three  miles  above  Ce- 
redo  station,  on  the  N.  &  W.  R.  R.,  this  limestone  horizon  is  ex- 
posed in  a  railroad  cutting  where  the  Wayne  turnpike  leaves  the 
river,  as  foUows  : 

Ft. 

Massive  sandstone lo 

Sandy  shales 6 

Sandy  limestone,  fossiliferous  4 

Shales  10 

Limestone,  dark,  fossiliferous.  Lower  Cambridge  ^ 

Dark  blue  shales 10 

Coal,  Mason i 

Concealed  and  shales 14 

Sandstone,  Upper  Mahoning,  massive,  visible  in  bed  of 
Twelve  Pole 10 

Here  the  sandy  limestone  is  filled  with  crinoidal  stems  as  weU 
as  other  marine  forms,  and  on  its  weathered  surface  exactly  resem- 
bles the  '  'fossil  sandstone' '  found  by  Dr.  G.  C.  Martin  in  Garrett 
county,  Maryland,  at  this  same  horizon. 

The  dark,  Lower  Cambridge  limestone,  ten  feet  below  the  '  'fos- 
sil sandstone, ' '  is  also  quite  fossiliferous,  though  thin  and  impure. 
This   same   section  is   also  exposed    three   miles   farther  up 
Twelve  Pole,  near  the  mouth  of  Buffalo  creek,  in  a  cutting  along 
tie  N.  &  W.  R.  R. 
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Along  the  Big  Sandy  river,  in  Wa}Tie  county,  this  fossiliferous 
limestone  is  frequently  seen  in  the  roof  shales  of  the  Mason  coal, 
opposite  Louisa,  Kentucky,  and  on  northward  to  the  mouth  of 
Blaine  creek  and  beyond.  It  is  also  to  be  seen  in  the  Ohio  river 
hills  near  Catlettsburg,  at  the  mouth  of  the  Big  Sandy. 

These  limy,  fossiliferous  shales  are  present  high  U})  in  the 
hills  at  New  Cumberland,  Hancock  county,  at  120  feet  above  the 
Upper  Freeport  coal  horizon,  and  eighty  feet  below  the  Upper 
Cambridge  limestone.  They  are  also  present  in  the  section  at 
Osburn's  Mill,  on  King  creek,  in  the  same  county,  though  no  dis- 
tinct stratum  of  limestone  was  observed  either  there  or  at  New 
Cumberland. 

In  Garrett  county,  Maryland,  Dr.  G.  C.  Martin,  of  the  Mary- 
land Geological  Survey,  finds  this  Lower  Cambridge  limestone  and 
its  accompanying  dark  fossiliferous  shales,  the  most  persistent  and 
characteristic  members  of  the  Conemaugh  series,  so  that  they  have 
proven  most  valuable  stratigraphic  guides  in  tracing  and  identify- 
the  coals  of  the  Allegheny  mountain  plateau,  Avliere  the  dips  are 
frequently  steep  and  the  exposures  few. 

Dr.  Martin's  section  on  the  North  Potomac  at  Blaine,  near 
Elk  Garden,  Mineral  county,  quoted  in  this  volume,  page  236, 
reveals  the  presence  of  the  Lower  Cambridge  limestone  there,  im- 
bedded, as  usual,  in  black,  fossiliferous  shales.  Its  horizon  in  the 
Blaine  section  is  132  feet  above  the  Upper  Freeport  coal,  and  439 
feet  below  the  Pittsburg  bed. 

Dr.  Martin  has  kindly  sent  the  Survey  a  list  of  fossils,  which 
he  has  identified  from  the  LoAver  Cambridge  limestone.  He  states 
that  the  hst  is  preliminary  and  incomplete,  since  he  has  only  par- 
tially studied  the  collections  from  this  horizon.  He  also  states 
that  the  Mason  shales,  below,  contain  a  marine  fauna  somewhat 
different  from  the  overlying  limestone,  and  that  it  has  not  yet 
been  carefully  studied.  The  locality  from  which  these  fossils  were 
collected  is  in  Garrett  county,  INlaryland,  one  mile  north  from  Sel- 
bysport.     This  list  as  determined  by  Dr.  Martin  is  as  follows  : 

IX)WER   CAMBRIDGE    LIMESTONE   FOSSILS. 

Phillipsta  sangamonensis  Meek  and  Worllien. 
OrUwccras  sp. 
TcmnodicilMS  sp. 
J'U'uroloiiiai  iti  talmiala  Hall. 
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Pleurotomaria  sp. 

MacrocheiliiS  sp. 

Bulimorpha  sp. 

Straparollus  catilloides  Conrad. 

Bellerophon  percarinatus  Conrad. 

Bellerophon  carbo7iarms  Cox. 

Allorisina  subcuneatum  Meek  and  Hayden. 

Astartella  vera  Hall. 

Nucula  vejitricosa  Hall, 

Yoldia  car-bonaria  Meek. 

Productus  nebracensis  Meek. 

Cho7ietes  mesolobus  Norwood  and  Pratten. 

Derbya  crassa  Lleek  and  Hayden. 

Seniijiula  sp. 

Eupachycrimcs  viooresi  Whitfield. 

Zaphrefitis-  sp. 

This  list  reveals  about  one-half  of  the  species  common  to  the 
Ames  Hmestone  above,  as  given  by  the  determinations  of  Mr. 
Meek  on  page  258.  Possibly  when  larger  collections  are  made, 
and  thoroughly  studied,  a  larger  proportion  of  species  may  be 
found  common  to  the  two  horizons. 

THE  MASON  SHALES. 

The  dark  or  black  shales  immediately  under  the  Lower  Cam- 
bridge hmestone,  frequently  contain  marine  fossils,  in  their  upper 
half  especially,  in  Pennsylvania,  Maryland  and  northern  West 
Virginia,  while  in  the  basal  portion  of  the  same,  many  fossil  plant 
remains  occur.  They  are  especially  rich  in  fossil  plants  at  Mason, 
on  Elk  river,  seven  miles  above  Cliarleston,  Kanawha  county,  and 
this  shale  has  been  designated  from  that  locality.  The  same  ho- 
rizon is  rich  in  fossil  plants  in  many  other  regions,  viz:  in  Wayne, 
Clay,  Braxton,  Upshur,  Preston  and  other  counties. 

Mr.  David  White,  the  eminent  paleobotanist  of  the  U.  S.  G. 
Survey,  has  studied  the  collections  of  fossil  j^lants  made  by  him- 
self, Mr.  M.  R.  Campbell,  and  others,  from  these  shales  at  Mason, 
Clendennin,  Pleasant  Retreat,  and  other  localities  in  Clay  and  Ka- 
nawha counties,  and  from  apparently  the  same  horizon  ai  Furnace 
Hollow  and  Lavalette,  Wayne  county.  The  lists  of  plants  identi- 
fied from  this  horizon  are  given  in  a  paper  published  by  Mr. 
White  March,  1900,  in  the  Bulletin  of  the  Geological  Society  of 
America,  pages  170-172,  inclusive,  from  which  the  following  quo- 
tations are  made  : 
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Floras  succeeding  the  Kanawha  Formation 

PLANTS  less  than  200  FEET  ABOVE  THE  "bLACK  FLINT." 

"As  bearing  upon  the  question  of  the  position  of  the  Stockton  flora  in 
the  Pennsylvania  region,  while  further  showing  the  occurrence  of  the  tj-pi- 
cal  Pennsj'lvania  floras,  it  is  of  interest  to  glance  at  the  floras  succeeding 
the  Stockton  in  the  southern  West  Virginia  section.  I  therefore  append 
three  lists  of  plants  from  higher  horizons  in  the  same  section.  " 

"The  first  of  these  floras,  from  localities  *  which  Mr.  Campbell  infonns 
me  lie  200  feet  above  the  Black  Flint,  is  as  follows:" 

Name.  Localit}\ 

Pseud  ope copteris  obtusiloba  (Sternb.  1  Lx Wajne. 

"  sguatnosa  (Lx.),t  large Clen.,  Wayne. 

Mariopteris  sillimanni  (I,x.)J Gr.,  Wayne. 

"  nervosa  (Brongn.  IZeill Wayne,  lyiz. 

"  7iewberryi  (L,x.  )t Clen. 

Sphenopteris  solida  Lx.f Wayne. 

"  chccrophylloides  (Brongn.)  Presl  t--Clen. 

"  mixta  Schimp.f Wayne,  Liz. 

"  ophioglossoides(Xi^-)\ Clen.,  Cob.,  Wa3'ne,  Liz. 

Pecoptetis  emarginata  (Goepp.)  Presl.  t Cob.,  P.  R. 

"        utiita  Brongnf Clen.  ,  Wayne,  Liz. 

'•       solida  Lx.  f Clen. 

"        villosa  Brongn.  ?  f Gr.,  Clen.,  Cob.,  Wayne,  Liz. 

"        vestita  Lx.  f Clen. 

"        oreopteridia  {^c\\\o\.)\.)  Sternb.  f Gr.  ? 

*'        ci.jentteyiT).  W.  t Wayne 

"        miltoiii  (Artis)  ?t - P.  R.,  Wayne. 

Alethopteris  serlii  (Bron'^n  )Goepp Wayne. 

Neuropteris  ravine rvisV,\xVi\>y  t P.  R.,  Liz. 

"  vermicularis  Lx.  1 G.  H. 

Neuropteris fiinbriaia  Lx.  t Clen.  ,  Wayne. 

oz'a/a  Hoffm.  t    Clen.,  P.   R,,  Wayne. 

"  scheuchzeriYio^xwA Gr.,  Clen.  ,  P.   R.,  Wayne. 

Odonloptcris  subcutieaLi  Bunb}- 1 Gr. 

'*  crqiialis  Lx.  t Liz. 

Calainites  cistii  Brongn Clen. 

Annularia  ramosa  Weiss Wayne 

*  The  collections  here  roughly  li.sted  are  Graham  mine,  Mason  (Gr.);  along 
the  I'-lk  river,  one  mile  above  ClcndLMiiiiu  (Clen.l;  Cob  mine,  near  Clenden- 
nin  (Cob.  );  from  an  horizon  about  2cx)  feet  above  the  Black  Plint,  one-half 
mileeast  of  Pleasant  Retreat  (  P.  R.);  Left  I""ork  of  ISIillcreek,  Wayne  county 
(Wayne);  south  of  summit  on  Belva  and  Lizemore  road  (Liz.);  Guuter  hol- 
low, near  Mason  (G.  \\.). 

\  Porms  apparently  identical  with  those  in  the  Allegheny  series. 
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Name.  Ivocality. 

Annularia  stdlata  (Schloth.)  Wood* Gr.,  Cob.,  P.  R.  Wayne. 

"         sphenophylloides  (Zenk.)  Gutb.  *...Gr. ,  Wayne. 
Sphenophyllutn  emarginatum  Brongn.  * Clen.,  Cob.,  Wayne,  Liz. 

"  majus  Bronn* Clen.,  Wayne. 

Lycopodites  pendulus  Lx Wayne. 

Lepidophyllutn  brevifoUum  Lx Clen. 

"  oblongifoliuni  Lx'* Clen.,  Liz 

Lepidocystis  vesicularis  Lx Wayne,  Liz. 

Sigillaria  camptotcenia  Wood* Clen. 

"       fissa  Lx* Wayne. 

Cordaicarpon  gutbieri  Gein* Wayne. 

Carpolithes  ellipticus  Sternb* Cob, 

PLANTS   200-300   FEET   ABOVE   THE    "bLAGK    FLINT." 

"A  small  collection  of  plants  from  the  road  nortb  of  Clay  Court  House 
is  reported  by  Mr.  Campbell  as  probably  between  200  and  300  feet  above  the 
Black  Flint,  although  his  stratigraphic  field  notes  are  not  yet  compiled  so  as 
to  more  precisely  fix  the  position  of  the  horizon.  Another  lot  of  fossils, 
from  an  horizon  possibly  no  higher,  is  from  Granny  branch  of  Indian  creek, 
near  Mason.     These  small  lots  contain:" 

Name.  Locality. 

Pseudopecopteris  squamosa  (Lx.)t Gran. 

Mariopteris  sphenopteroides  (Lx.)  Zeillf Gran. 

"  sillhnanni  (Lx.)t  Gran. 

Sphenopteris  pinnatifida  Lxpf Clay. 

"  cf.  stipulata  Gutb  Gran. 

"  sagittatus  {'Li-si.)-\ Clay. 

Pecopteris  dentata  Brongnt Clay. 

"      villosa  BrongnPf Gran.,    Clay. 

"      miltoni  Artist Clay. 

Neuropteris  rarinervis  Bunbyf Clay. 

"  ovata  Hoifmt  Gran.,    Clay. 

"         fimbriata   Lx.t  Clay. 

"  scheuchzeri  Hoffmt Gran.,    Clay. 

Linopteris  obliqua  (Bunby)  Pot*  Clay. 

Odontopteris  zvorthenil^-K.* Gran. 

Annularia  stellata  (Schloth)Wood* Gran.,    Clay. 

Sphenophyllum  emarginatum  Brongn* Gran. ,    Clay. 

Lepidodendron  modulatum  Lx* Gran. 

Lepidophyllujn  jenneyi  D.  W.*  Gran. 

"  hastatum  Lx* Clay. 

Sigillaria  caynptotcenia  Wood* , Clay. 

Carpolithes  ellipticus  Sternb* Gran, 

*Forms  apparently  identical  with  those  in  the  Allegheny  series, 
tidentical  species  in  the  Allegheny  series. 
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SPECIES   300-400   FEET   ABOVE   THE    "bLACK    FLINT." 

"Two  other  small  collections  from  horizons  said  by  Mr.  Campbell  to  be 
between  300  and  400  feet  above  the  Black  Flint  were  obtained  near  Lava- 
lette  (Lav.),  on  the  Huntington  pike  and  Furnace  Hollowt  ;(Fur.),  Wayne 
county.      They  include  :" 

Name.  Locality. 

Mariopteris  nen'osa  ( B rongn. )  Zeill Fur. 

Pecoptcris  dentata  Brongn    Fur. 

"  villosa  Brongn.?  Fur. 

oreopteridia  (Schloth.)  Sternb Fur.,  Lav. 

"         polytnorpha  Brongn   Lav. 

"  n.  sp? Lav. 

Alethopteris  pennsylvanica  Lx.? Fur. 

Callipteridiuni  incsquale  Lx    Fur. 

Neuropteris  rafijicrzns  Bunb.? Fur. 

"  scheuchzcri  Hoffm  Fur. 

"  agassizi   Lx.?    Fur. 

Aftnularia  sphetiophylloidcs  (Zenk.)Gutb.  var.  intemiedia  Lx Fur.,  Lav. 

Sphenophylluui  emarginatuin  Brongn Fur. 

"  inajus  Bronn  Fur. 

"  thoni  Mahr.  ? Av. 

Lepidodendron  nwdulatum  Lx  Fur. 

Lepidophloios  sp Fur. 

Lepidophyllum  oblongifolium  Lx Fur. 

ALLEGHENY  FLORAS  ABOVE  THE  "BLACK  FLINT." 

•  "It  needs  but  a  glance  at  the  first  two  of  the  three  preceding  lists  to  re- 
cognize the  typical  constitution  of  the  Allegheny  floras.  While  it  is  not  my 
present  purpose  to  attempt  by  analysis  to  arrive  at  an  estimation  of  the  ap- 
proximate positions  of  these  plant  associations,  I  may  here  express  the 
opinion  that  the  collective  flora  enumerated  in  the  first  list  shows  so  high  a 
degree  of  identity  and  so  similar  a  composition  to  the  floras  of  the  Kittan- 
ning  group  of  Penn.sylvania,  as  to  strongly  argue  for  a  reference  of  some 
portions  at  least  of  the  beds  within  200  feet  above  the  Black  Flint  to  the  lat- 
ter group.  Likewise,  for  reasons  which  cannot  here  be  discussed,  I  am 
inclined  to  believe  that  the  small  flora  from  beds  between  200  and  300  feet 
above  the  Black  Flint  may  be  from  terranes  not  later  than  the  Freeport 
group.  The  species  in  the  third  list,  though  few  in  number,  do  not  appear 
to  indicate  a  stage  very  far  above  the  horizon  of  the  Upper  Freeport  coal, 
the  upper  limit  of  the  Allegheny  .series.  The  evidence  on  this  point  is,  how- 
ever, at  present  too  insufficient  to  justify  further  consideration.  " 


•Identical  species  in  the  Allegheny  series. 
tNear  the  mouth  of  Labor  creek. 
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The  resemblance  of  this  flora  to  that  in  the  Allegheny  series 
below  is  so  great  and  well  marked  that  it  misled  Mr.  David  White 
into  placing  these  shales  in  the  Allegheny  series,  150  to  200  feet 
lower,  based  not  upon  any  stratigraphic  evidence,  but  solely  upon 
the  presence  of  many  fossil  plants  which  had  survived  into  this 
horizon  from  the  older  beds  below.  This  fact  is  another  argument 
showing  the  close  relationship  of  these  basal  members  of  the  Con- 
emaugh  series,  and  especially  of  those  which  precede  the  appear- 
ance of  RED  SEDIMENTS,  witli  the  Allegheny  series  beneath,  and 
confirms  the  correctness  of  the  old  Rogers  classification  which  in- 
cluded them  in  the  same  series  with  the  Allegheny, 

As  already  suggested  by  the  writer,  on  pages  226-7,  260,  and 
elsewhere  in  this  volume,  in  discussing  the  age  of  the  Conemaugh 
series  from  entirely  different  lines  of  evidence,  it  would  be  more 
philosophical  to  return  substantially  to  the  old  classification,  ex- 
cept that  the  dividing  plane  might  be  drawn  at  the  base  of  the  Buf- 
falo sandstone  just  above  the  Lower  Cambridge  limestone,  instead 
of  at  the  top  of  the  Mahoning  sandstone,  as  was  done  by  the 
Rogers  classification.  This  is  a  question  which  the  detailed  study 
of  the  beds  carried  from  county  to  county,  may  be  expected  to  set- 
tle definitely  when  it  is  taken  up  systematically  hereafter. 

THE  MASON  COAL. 

It  has  already  been  related  on  pages  268  and  269  how  the 
writer  was  once  led  into  error  in  defining  the  place  in  the  Cone- 
maugh series  of  a  coal  which  crops  in  the  vicinity  of  Masontown, 
Preston  county,  and  that  consequently  it  becomes  necessary  to  drop 
the  name  Masontown  entirely,  since  at  its  type  locality  the  bed 
designated  as  the  Masontown  turns  out  to  be  the  Bakerstown,  or 
Barton  coal,  at  an  horizon  sixty  to  seventy-five  feet  above  the  coal 
bed  which  it  was  intended  to  describe.  So  far  as  known,  the  re- 
gion around  Masontown  is  the  only  locality  where  this  error  was 
made,  and  as  one  of  the  most  widely  persistent  coals  of  the  Con- 
emaugh series  belongs  at  the  horizon  for  which  the  name  was  in- 
tended, it  becomes  necessary  to  adopt  another.  Fortunately  this 
can  be  done  by  simply  dropping  the  final  syllable  of  the  old  name, 
since  the  coal  it  was  the  intention  to  name  has  long  been  mined  at 
the  village  of  Mason,  on  Elk  river,  seven  miles  above  Charleston, 
Kanawha  county,  so  that  in  this  volume  the  coal  which  belongs 
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next  under  the  Lower  Cambridge  limestone  horizon,  has  been  des- 
ignated as  the  Mason  coal. 

In  the  Gr;>iam  mines,  operated  by  ]\Ir.  J.  G.  Vaughan,  at 
Mason,  Kanawna  county,  Mr.  R.  W.  Edmonds  measured  the  fol- 
lowing structure  for  this  coal  at  its  type  locality: 

Ft.  In.       Ft.  In. 

Sancl.stone 

Shale,  Mason 3      o 

f  coal 2     lo'^^ 

slate o       2yi 

coal o      6 

Coal,  Mason -  bone  coal o         >(  [      4       "]% 

coal o       i^ 

slate o      4 

coal o      6^, 

Butts  nm  X.  4r)°  E.  Face  S.  45°  E.  Elevation  G30  feet  A. 
T. 

Prof.  Hite  reports  the  following  analysis  of  the  sample  col- 
lected by  Mr.  Edmonds  : 

Moisture o.  72 

Vclatile  matter 36.  58 

I'ixed  ca:l)on 52.  25 

Ash 10.  45 


Total 100.  00 

Sulphur 2.  69 

liiosphorus o.  006 

The  coal  is  hard,  bright,  and  makes  an  excellent  fuel  for 
})oth  steam  and  domestic  purposes. 

The  dark  gray  shale  (Mason)  in  the  roof  of  the  coal  is  filled 
with  fossil  ]»lants,  and  from  the  mines  in  this  vicinity  the  fossils  in 
one  of  tlie  lists  of  species  previousl}'^  given  were  obtained  by  Mr. 
David  White. 

The  dip  of  the  roc'ks  carries  this  coal  below  the  water  level  of 
I'Jk  on  above  Mason,  and  it  is  not  miiicd  to  any  considerable  ex- 
tent until  Clcndennin  is  rcaclKid,  at  the  mouth  of  Sandy  creek, 
twenty-five  iniles  alcove  Charleston,  where  tlie  coal  again  comes 
above  water  level,  and  has  been  mined  at  several  local  banks  for 
tlie  village  sui)ply.  One  of  these  mines,  on  the  north  bank  of 
Elk  river,  a  mile  above  the  mouth  of  Sandy  creek,  o^xTuted  by 
Jackson  and  O.'^lmni,  cxliibits  the  following  structure: 
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Ft.  In.       Ft.  In. 

Shale 

Fireclay,   impure i       6 

('coal o     lo      ^ 

Coaw  bone o       2      J-    3      o 

(coal 2       o      J 

Farther  back  under  the  hill,  the  portion  of  the  coal  above  the 
bone  increases  to  twenty  inches,  and  the  entire  bed  is  then  four 
feet  thick.  The  bottom  portion  is  the  best  coal,  clean,  bright,  and 
highly  valued  for  domestic  use.  The  coal  has  an  elevation  of 
thirty  to  forty  feet  above  Elk,  but  on  the  south  side  of  the  stream 
is  considerably  higher,  and  it  has  been  opened  and  mined  there  in 
several  places. 

The  strata  continue  rising  up  Elk  from  Clendennin,  and  the 
Mason  coal  gets  higher  and  higher  above  water  level  until  the  un- 
derlying Kanawha  black  flint  comes  up  to  the  bed  of  Elk,  and 
makes  Queen  Shoals  in  the  same,  five  miles  above  Clendennin. 

The  Mason  coal  is  mined  near  Queen  Shoals  by  the  Elk  Run 
Collieries  Company,  and  shipped  to  market  over  the  C.  C.  &  S. 
R.  R. 

Mr.  S.  D.  Brady,  who  collected  the  sample  for  analysis  from 
the  mine,  reports  the  following  section  there: 

Ft.  In.         Ft.  In. 

Sandstone 

Slate,  gray i     6 

Coal 1     o 

Sandstone 4     6 

Shale,  dark,  Mason,   filled  with  fossil  plants 3     o 

coal o       5      1 

bone 0^1 

Coal,   Mason J  coal 10(4    ^% 

slate,  gray o       i       | 

[coal 2     10     J 

Mostly  sandstone  to  level  of  the  Elk  river 200    o 

Butts  run  S.  55°  E.     Face  S.  35°  W.     Greatest  rise,  S.  E. 
The  analysis  of  the  sample  from  this  mine  yielded  the  follow- 
ing results  to  Prof.  Hite  : 

Moisture 1.09 

Volatile  matter 38.  14 

Fixed  carbon 54.  88 

Ash 5.89 


Total loo.  GO 

Sulphur o.  93 

Phosphorus a  005 
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This  analysis  illustrates  a  coal  of  the  highest  excellence,  and 
the  demand  for  it  in  the  coal  markets  exceeds  the  capacity  of  the 
mines.  It  is  shipi)ed  west  and  north,  principally  for  gas  and 
steam  purposes.  The  coal  is  very  hard,  but  very  bright  and  pure 
looking,  and  if  crushed  would  make  a  most  excellent  coke. 

The  stratigrajihical  position  of  the  coal  is  here  about  175  feet 
above  the  Kanawha  black  flixt,  the  horizon  of  which  is  above 
water  level  along  Elk,  innnediately  below  the  mine.  The  follow- 
ing section  of  the  rocks  between  the  INIason  coal  and  the  Kanawha 
FLINT  is  exposed  immediately  below  the  mine: 

SECTION  NEAR  QUEEN  SHOALS. 

Ft. 

Mason  coal 

Fireclay  and  shales 2 

Handstone,  massive 20 

Shales,  sandy,  gray,  containing  nodules  of  iron  ore 40 

Sandstone  and  concealed  20 

CoA L  blossom,  Mahoning 

Concealed  and  massive  sandstone  to  level  of  C.   C.   &  S. 

R.   R 80 

Concealed 15 

KANAWHA  m..\CK  FI.INT  horizon,  here  concealed  by  debris.. 

This  is  in  the  region  of  thick  sediments,  where  the  Cone- 
maugh  series  is  SOO  feet  or  more  in  thickness,  and  where  the  low- 
est RED  SEDIJIENTS  of  that  Series  lie  410  feet  above  the  horizon  of 
the  Kanawha  black  flint,  or  more  than  200  feet  above  the  Mason 
coal,  the  most  of  which  latter  interval  is  made  up  of  the  greatly 
thickened  Buffalo  and  Saltzburg  sandstones,  which  makegi'eat  peb- 
bly cliffs  along  Elk  above  the  Mason  coal  horizon. 

The  Kaxawha  black  p^lint  comes  out  from  under  its  cover- 
ing of  rock  debris  at  the  mouth  of  Spread  Shoals  creek,  a  mile  or 
more  above  the  Elk  Run  Company's  mine,  where  it  is  five  to  sev- 
en feet  thick  and  quite  massive,  presenting  tlie  typical  ap])earance 
of  this  jieculiar  stratum  along  the  Great  Kanawlia,  so  that  there 
can  be  no  doubt  of  its  identity  with  the  latter  rock.  Tluii,  too, 
at  the  mouth  of  Porter  creek,  a  mile  above  S{)r('ad  Shoals,  the 
thick  coal,  which  so  fretjuently  un(lerli<'s  the  Kanawha  (lint,  makes 
its  appearance  seven  feet  below  flic  latter.  Hence,  here  on  ]*>lk, 
the  horizon  of  this  ini])ortant  Mason  coal  may  be  said  to  i)e  al)Out 
Cfpially  distjint  (200  feet)  between  the  lowest  hkd  bkds  above, 
and  the  Kanaw  ua  black  kli.nt  below. 

This  Mason  coal  extends  along  the  101k  river  hills  from  Qucjmi 
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Shoals  to  Clay,  with  a  thickness  of  three  to  three  and  one -half  feet, 
and  has  been  exploited  on  the  lands  of  the  Thompson  estate,  one 
mile  above  Yankee  Dam,  and  five  miles  below  Clay,  where  it  has 
been  opened  at  450  feet  above  the  C.  C.  &  S.  railroad  grade,  and 
310  feet  above  the  Splint,  or  Coalburg,  seam.  The  Mason  coal 
exhibits  the  following  structure  on  the  Wilson  survey  of  the 
Thompson  estate: 

Ft.    In.       Ft.    In. 

Coal o      9     ^ 

Slate,  gray o         }z  \    3       4^ 

Coal 2       7     J 

The  coal  is  very  bright,  pure,  and  Mr.  Thompson  reports  that 
it  cokes  well.  It  hes  150  feet  below  the  top  of  a  great  pebbly  sand- 
stone, above  which  come  reddish  shales,  with  deep  red  beds  100 
to  150  feet  higher. 

This  coal  has  been  opened  near  the  pike  on  the  north  side  of 
Elk,  at  Clay  Court  House,  by  Mr.  Reed.  It  is  high  in  the  hills 
— 350  feet  above  Elk  River — and  reported  to  be  three  feet  thick, 
with  a  thin  slate  or  bone  near  the  top. 

Its  crop  is  also  visible  on  the  new  road  which  ascends  to  Mt. 
Pisgah,  or  Asbury  Heights,  on  the  south  side  of  Elk,  twenty  feet 
above  the  massive  pebbly  sandstone  (Upper  Mahoning),  which 
forms  the  top  of  the  great  cliffs  that  surround  Clay,  300-400  feet 
above  the  valley  of  Elk.  Since  this  coal  is  an  important  link  in 
connecting  the  Kanawha  coals  with  those  in  the  typical  Allegheny 
series  at  the  northern  line  of  the  state,  a  section  measured  from  the 
summit  of  Asbury  Heights  to  the  bed  of  Elk  river  below,  will 
now  be  given  to  illustrate  the  associated  rocks,  as  follows  : 

SECTION  AT  CLAY  COURT   HOUSE,    CLAY  COUNTY. 

Ft. 

Concealed,  and  much  deep  red  shale 90 

Coarse,  gray,  pebbly  sandstone ^.  60 

Concealed  and  shales,  some  pale  red *  ..  100 

Sandstone,  very  massive    large  quartz  pebbles. w..  5o 

Concealed  and  sandy  shales 130 

Coal,  blossom.  Mason 2-3 

Fireclay  and  shales 10 

Sandstone,  Upper  Mahoning,  very  massive,  pebbly 90 

Concealed  and  massive  sandstone  (Lower  Mahoning)....  160 

Black  slate  and  thin  coal  (Upper  Freeport) 3 

Massive  sandstone,  and  concealed 100 

Coal,  Coalburg  (Lower  Freeport?). 6 

Sandstone  and  concealed  to  Elk  river 15 
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It  is  from  tlie  horizon  of  this  ^Masox  coal  at  Clay  tliat  the 
collection  of  fossil  plants,  listed  on  page  283,  was  obtained  by  Mr. 
David  White. 

The  Kanawha  black  flint  thins  away  as  we  pass  up  Elk 
beyond  Porter's  Creek,  twenty  miles  below  Clay,  where  it  is  last 
observed  in  a  massive  condition,  but  as  its  geological  horizon  is 
constantly  above  Elk,  and  since  the  Mason  coal  can  be  readily 
traced,  the  horizon  where  it  belongs  is  well  known,  viz:  just  above 
the  three  feet  of  black  slate  and  coal,  121  feet  from  the  bottom  of 
the  section.  In  fact,  a  thin  layer  of  the  flint  is  reported  as  pres- 
ent at  this  horizon,  in  the  rear  of  the  Court  House,  on  the  north 
side  of  Elk. 

The  coal  at  the  base  of  this  section  is  the  same  one  that  has 
been  mined  at  several  points  in  the  vichiity  of  Clay,  and  also  near 
Yankee  Dam,  six  miles  below,  where  it  lies  310  feet  vertically  be- 
low the  Mason  coal,  which  has  been  exploited  in  the  hills  above 
by  M.  Thom})son,  Jr.  The  interval  of  363  feet  in  the  Clay  sec- 
tion, between  the  same  coal  beds,  is  probably  thirty  to  forty  feet 
too  great,  since  the  rocks  are  rising  southward,  and  the  section  tra- 
verses the  rocks  northward  with  no  allowance  for  dip. 

Tins  is  in  the  region  of  greatly  thickened  deposits,  and  where 
the  Conemaugh  series  is  probably  thicker  than  at  Charleston  (800') 
since  700  feet  of  these  beds  may  be  seen  in  this  section,  and  the 
Pitts])urg  coal  horizon  must  over-shoot  the  deep  red  shales  at  the 
top  by  an  interval  of  not  less  than  200-300  feet.  There  are  some 
pale  RED  SHALES  in  the  mostly  concealed  interval,  190  feet  above 
the  Mason  coal,  but  nothing  that  resembles  the  great  Pittsburg 
RED  SHALE  until  we  come  to  ninety  feet  below  the  sunnnit  of  As- 
bury  Heights,  when  the  dark  purjjle  shales,  so  characteristic  of  that 
horizon,  make  their  appearance  in  the  section. 

About  two  miles  south  of  Clay  the  INIason  coal  has  been  mined 
by  He<lge  Triplet!,  near  the  Nicholas  county  road,  where  it  is  re- 
ported as  three  feet  thick,  with  only  our  thin  Ixmy  stri'.'ik. 

This  coal  has  been  mined  oc<;i.'^i()naliy  high  up  in  the  Elk 
river  hills,  between  Clay  and  the  moulh  of  Pig  ()tt<'r  creek,  and  it 
is  jjrobably  this  same  coal  whicji  is  reported  to  lie  two  feet  thick 
on  the  latter  stream,  three  miles  above  its  moutli. 

A  cninl  is  rcyjortcrl  as  four  feet  thick  ncnr  the  jmiotion  of  l?i>ch 
river  with  the  lOlk,  one-half  mile  u|>  the  I'oniK.-r  stream,  and  it  is 
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possibly  this  bed.     It  overlies  a  heavy  sandstone  bluff,  which  ex- 
tends along  Elk  to  Frametown,  four  miles  above. 

A  coal  was  once  mined  there,  forty  feet  above  the  Elk  river, 
just  above  a  massive  ledge  of  sandstone,  on  the  land  of  David 
Evans.  It  is  reported  as  two  and  one-half  feet  thick  and  very 
probably  represents  the  Mason  coal,  since  it  is  140  feet  above  it  up 
to  the  loAvest  red  bed  of  the  Conemaugh,  and  550  feet  up  to  the 
Pittsburg  bed,  which  crops  in  the  summits  of  the  hills  on  the  land 
of  Mr.  Evans,  one-half  mile  north  from  Frametown.  Here  very 
deep  red  shales  with  gray  limestone  (Two  Mile)  crop  about  300 
feet  below  the  Pittsburg  coal,  and  250-300  feet  above  the  one  (Ma- 
son) near  the  Elk  river.  The  dip  to  the  northwest  is  more  than 
100  feet  to  the  mile,  so  that  at  least  700  feet  of  the  Conemaugh 
series  would  be  above  water  level  at  Frametown. 

A  few  miles  above  Frametown  the  horizon  of  the  Mason  coaJ 
dips  under  the  Elk,  and  does  not  reappear  until  the  course  of  thk 
river  veers  to  the  southeast  above  Sutton,  when  it  comes  up  with 
a  rapid  rise  in  that  direction,  one  mile  above  the  town,  and  has 
long  been  mined  on  both  sides  of  the  river  for  local  supply.  At 
the  Josiah  Hawkins  mine  the  coal  is  twenty  to  twenty-four  inches 
thick,  having  two  inches  of  soft  coal  on  the  bottom,  and  the  rest 
rather  hard,  but  very  pure  and  bright,  except  a  streak  of  bone 
near  the  top. 

About  two  miles  above  Sutton,  Mr.  Henry  Evans  has  a  mine 
in  this  coal,  eighty  feet  above  Elk  river,  one-fourth  mile  below  the 
mouth  of  Bee  run,  where  it  is  twenty-two  to  twenty-four  inches 
thick,  bright  and  clean,  and  overlain  by  three  feet  of  dark  gray 
shales  (Mason),  filled  with  fossil  plants,  above  which  is  a  layer  of 
coal  four  inches  thick. 

Near  Palmer,  at  the  mouth  of  Holly  river,  this  coal  has  been 
mined  to  a  small  extent  by  Mr.  0.  W.  Gum,  high  up  in  the  hill, 
one-half  mile  northwest  from  the  town,  where  it  is  about  150  feet 
above  the  Upper  Freeport  coal,  and  160  feet  below  the  first  red 
beds  above.  The  coal  is  twenty-eight  inches  thick  at  Mr.  Gum's 
bank,  with  four  inches  of  bony  coal  at  the  top. 

On  the  stream  which  puts  into  Elk  river  below  Gillespie,  this 
coal  has  been  min-ed  by  both  Mr.  Hoover  and  Mr.  P.  G.  Gillespie, 
along  the  B.  &  0.  railroad  track  one  mile  south  of  Morrisctti' s  tuit' 
iiel,  and  140  feet  below  the  Bakerstown  coal.      The  Mason  J)Iant 
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shales  are  very  fossiliferoiis  here  and  are  exposed  in  the  following 
section  at  the  old  Hoover  mine  : 

Ft.  In.        Ft.  In. 

Dark  gray  plant  shales  (Mason)  visible 3       o 

icoal   04"! 
shale,  gray o     5      j-      2       5 
coal,  good I     8     j 

The  same  coal,  apparently,  was  once  mined  by  the  Hardwood 
Lumber  Company  in  the  summit  of  the  mountain  south  from  Elk 
river,  five  and  one-half  miles  below  Addison,  where  the  coal  lies 
1250  feet  above  the  level  of  Elk  river,  and  exhibits  the  follomng 
structure: 

Ft.  In.  Ft.   In. 

Gray  slate  with  fossil  plants  (Mason) 2       o 

icoal o      9     1 
dark  bony  slate o       5       V    2     11 
coal,  good I       9     j 

The  coal  gave  excellent  results  as  a  steam  producer  on  the 
heavy  grades  of  the  Hardwood  Lumber  Company's  railroad. 

This  coal  has  also  been  opened  in  a  few  places  by  the  farmers 
along  the  high  ridges  west  from  Holly  river,  in  Webster  county, 
as  also  in  the  Pan  Handle  of  Lewis,  where  it  is  150  feet  above  the 
Upper  Frceport  coal,  and  two  and  one-lialf  to  four  feet  thick,  fre- 
quently being  mined  by  the  farmers  for  domestic  use. 

One  mile  below  Abbott's  store,  on  the  waters  of  French  creek, 
Upshur  county,  this  Mason  coal  has  long  been  mined  on  the  old 
Burr  farm,  now  owned  l)y  Tavlor  Heavner,  Guy  Colerider  and 
others,  where  it  exhibits  tlu;  following  structure  : 

Ft.   In.        l<'t.   In. 

Slate,  dark 

Coal,  hard o  9 

IJlack  slate o  i 

Bone  coal o  6 

Coal,  good 2  10 

I'.lack  slate o  3 

Coal,  hard,  goo<l u  11 

Tbe  tw(j  t'cet  and  ten  indict  ol'  coal  is  softer  and  purrr  than 
the  rest,  and  known  as  "shop  coal,"  since  it  is  used  for  smithing 
imrpoHcs.  A  very  massive,  ])el)bly  sandstone  (Ui)per  Maboning) 
{•Tops  only  1<'n  to  (irtccn  feet  under  tliis  coal,  along  French  creek, 
;ind  makes  boM  ililTs  around  tlie  hills. 
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This  same  coal  is  also  mined  on  the  land  of  A.  A.  Morgan, 
near  the  Burr  farm  on  French  creek,  where  it  has  the  following 
structure  : 

Ft.  In.       Ft.  In. 

Coal  and  bone o  8 

Coal,  good 4  o 

Shale,  gray o  2      , 

Coal I  4     J 

The  best  coal  is  the  lower  two-thirds  of  the  four-foot  bench, 
the  top  of  it  being  more  or  less  bony. 

This  coal  was  once  mined-  on  French  creek  by  Dr.  Newlon  and 
others,  of  Buckhannon,  who  built  a  branch  railroad  to  it  from  the 
Pickens  line  of  the  B.  &  0.  R.  R.,  about  three  miles  up  French 
creek  from  its  mouth.  The  slate  and  bone  in  the  coal  at  that  lo- 
cahty  proved  quite  thick,  however,  and  the  mine  has  been  aban- 
doned. 

At  Sago,  on  the  Buckhannon  river,  this  coal  has  been  mined 
by  stripping,  on  the  land  of  W.  L.  Burner,  where  the  following 
section  is  visible: 

Ft.  In.       Ft.  In. 

8hales,  gray,  visible 3       o 

Dark  shale i       o 

Coal ^ o      8 

Coaly  slate o      3 

Coal,  good 2       6 

Shale,  gray o       3 

Coal,  hard , ^    o      6 

The  coal  has  a  good  reputation  as  a  domestic  fuel.  It  lies  at 
an  elevation  of  150  feet  above  the  Upper  Freeport  coal,  which  was 
once  mined  along  the  base  of  the  hills  just  above  the  grade  of  the 
B.  &  0.  (Pickens  branch)  R.  R.  at  Sago. 

At  the  mouth  of  French  creek,  near  Hampton,  the  Mason 
coal  has  been  mined  on  the  lands  of  Messrs.  Westfall,  Outright, 
and  others,  where  it  is  sixty  to  seventy-five  feet  above  the  B.  &  0. 
R.  R.  grade,  and  three  and  one-half  feet  thick. 

A  short  distance  below  Hampton,  this  coal  is  exposed  at  a 
quarry  in  the  underlying  massive  Upper  Mahoning  sandstone, 
where  there  is  only  five  to  seven  feet  of  fire  clay  and  shales  be- 
tween the  two  strata.  . 

A  short  distance  above  the  mouth  of  Ciitright's  run,  the  Ma- 
son coal  has  been  mined  by  M.  A.  Outright,  and  there  the  follow- 
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ing   section    is   exposed   in   tlie  steep  bluffs  of  the    Buckhannon 
river : 

CUTRIGHT   SECTION. 

Ft. 

Silicious  limestone,  top  of  knob 5 

Deep  red  shales  and  concealed 70 

Massive  sandstone,  Saltzbnrg 30 

Coal,  blossom,  Bakerstown 

Marly  shales  and  concealed... 35 

Massive  sandstone 25 

Concealed 50 

Coal,  Mason 3 

Fire  claj  and  shales 6 

Sandstone,  massive,  Upper  Mahoning  to  B.  &  O.  R.   R. 

grade 30 

Concealed  to  Buckhannon  river ^  25 

Here  a  thin  coal  is  rei)orted  in  a  well  boring  just  under  the 
bed  of  the  Buckhannon.  It  would  represent  the  Mahoning  coal, 
since  the  Upper  Freeport  would  lie  at  least  eighty  feet  below  the 
river  at  this  point 

The  silicious  limestone  which  caps  the  summit  here,  is  very 
probably  a  representative  oi  the  Crinoidal  or  Ames  limestone,  but 
it  appears  to  be  non-fossiliferous. 

The  massive  sandstone,  which  has  been  identified  with  the 
Saltzburg,  is  the  same  one  which  underlies  the  town  of  Buckhan- 
non, five  miles  north,  and  whose  top  comes  about  120  feet  under 
the  coal,  which  has  there  been  identified  as  the  Elk  Lick,  at  the 
mines  of  Major  Heavner,  Mr.  Reger,  and  others.  Its  horizon 
would  come  about  fiity  feet  above  the  top  of  the  Outright  section. 
This  section  is  an  important  one  in  stratigraphy,  since  only  one 
mile  north  of  this  the  Lower  Cambridge  limestone,  with  its  under- 
lying fossiliferous  (Mason)  shales,  is  seen  at  the  B.  &  0.  R.  R. 
grade. 

In  this  connection  the  structure  of  the  Elk  Lick  coal  in  Maj. 
Heavner' s  mine,  near  Buckhajinon,  has  an  important  1  (earing  on 
the  stratigraphic  successioii,  and  is  as  follows  : 

Ft.   In.        I't.   In. 


Slate 

Coal o      8 

Bone o    |  j  j 

Coal I       I 

Slate 0       I 

Coal 1     10 


Sli 
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That  this  coal  holds  the  above  structure  over  a  wide  area  in 
Upshur  and  Lewis  counties,  may  be  seen  by  reference  to  pages  252 
and  253  of  this  volume,  and  also  by  the  following  additional  sec- 
tion of  it,  three  miles  southeast  of  Roanoke,  Lewis  county,  meas- 
ured by  Mr.  W.  T.  Blackiston,  of  Piedmont,  W.  Va. 

Ft.   In.        Ft.  In. 

Coal o  7 

Slate o  3 

Coal I  3 

Dark  slate o  2 

Coal 2  o     ^ 

This  digression  is  pertinent  here  because  there  is  no  doubt 
that  the  Buckhannon  coal  belongs  about  fifty  feet  above  the 
top  of  the  limestone  in  the  Outright  section,  and  the  above  struc- 
tures prove  it  to  be  the  Elk  Lick  bed,  because  at  VandaHa  and 
elsewhere  in  Lewis  and  Upshur  a  coal  with  this  same  structure 
lies  250  to  275  feet  below  the  Pittsburg  bed.  This  would  put  the 
Elk  Lick  coal  265  feet  above  the  Mason  coal  of  the  Outright  sec- 
tion, and  as  the  latter  is  150  feet  above  the  Upper  Freeport  coal  at 
Sago,  only  two  miles  above,  it  would  be  about  415  feet  above  the 
base  of  the  Oonemaugh  series,  another  line  of  evidence  that  the  coal 
mined  120  feet  above  the  river  at  Buckhannon  is  the  Elk  Lick  bed. 

At  the  mouth  of  Outright' s  run,  a  short  distance  north  of  the 
last  locality,  the  Mason  coal  has  been  mined  twenty  feet  above  the 
B.  &  0.  R.  R.  grade,  and  reported  to  be  three  feet  thick.  It  over- 
lies the  Upper  Mahoning  sandstone  by  an  interval  of  only  ten  feet, 
and  the  latter  crops  out  in  a  bold  ledge  along  the  run  and  river. 

On  Outright' s  run,  one  mile  above  its  mouth,  Mr.  Jacob  Out- 
right mines  the  Mason  coal  for  local  use,  and  it  is  there  three  and 
one-half  feet  thick,  though  farther  up  the  run,  near  the  Beverly 
pike,  it  contains  only  two  feet  of  good  coal  where  stripped  out  of 
the  bed  of  the  stream  on  the  land  of  J.  W.  Strader. 

One  mile  below  the  locality  of  the  Outright  section,  the  Lower 
Oambridge  limestone,  and  Mason  shales  filled  with  marine  fossils, 
come  down  to  the  B.  &  0.  R.  R.  grade,  as  shown  in  the  section  on 
page  278.  It  is  possible  that  the  coal  shown  there  may  belong 
twenty  to  twenty-five  feet  above  the  regular  Mason  vein,  and  is 
simply  a  '  'roof ' '  member  of  the  latter,  since  such  a  coal  is  occa- 
sionally present  a  few  feet  above  the  Mason  bed.  The  Mason  coal  is 
mined  on  the  land  of  Mr.  Shaw,  opposite  the  mouth  of  Outright' s 
run,  and  in  the  region  between  Sand  run  and  the  Buckhannon 
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river,  there  are  several  mines  operated  on  this  coal  for  do- 
mestic use  by  the  farmers,  blacksmiths,  and  others.  It  varies 
from  two  to  four  feet  in  thickness  and  appears  to  give  very  satis- 
factory service  as  a  general  fuel,  as  well  as  smithing  coal. 

In  the  vicinity  of  Philippi,  Barbour  county,  the  Mason  coal 
crops  in  thu  hills  eighty  to  one  hundred  feet  above  the  Valley  river, 
and  ten  to  thirty  feet  below  the  massive  Buffalo  sandstone,  which 
makes  such  a  great  cliff  around  the  hills  at  that  point.  It  is  known 
as  the  "Three-Foot"  bed,  and  has  been  dug  at  several  localities, 
but  not  mined  to  any  extent. 

It  is  well  exposed  along  the  Nestorville  road,  two  miles  south- 
east from  Philippi,  where  the  road  descends  to  Ford's  run,  in  the 
following  section  : 

FORD'S  RUN  SECTION. 

Ft.   In.        Ft.   In. 

Sandstone,  ma.ssive  BufTalo 30  o 

Concealed 10  o 

Black  shales  (Ma.son)  containing  fossil  plants 10  o 

icoal o     10     1 

bone o      6      V  3  5 

coal  _.     2       I      J 

Concealed  and  sandstone  (Upper  Mahoning) 75  o 

Coal,  Mahoning 3  6 

Farther  down  Ford's  run  the  Frceport  coal  comes  out  and  is 
mined  at  Meriden,  forty  feet  under  the  Mahoning  coal,  thus  mak- 
ing the  Mason  coal  about  118  feet  above  the  base  of  the  Conemaugh 
series  in  the  Philippi  region. 

This  coal  has  been  mined  on  the  land  of  Samuel  Moats,  one 
mile  up  Teter's  creek  from  its  mouth,  and  high  up  in  the  hills  to 
the  south,  where  it  is  aljout  four  feet  thick,  and  has  a  thin  slate  or 
bony  coal  ten  inches  above  the  bottom,  and  another  near  the  top. 
It  lies  ninety-nine  feet  below  another  coal  bed  eighteen  inches 
thick,  and  150  feet  below  a  deep  red  shale  with  marly  shales,  and 
a  coaly  strwik,  above  which,  thirty-two  feet,  comes  another  coal 
bed,  possibly  the  Bakerstown,  four  feet  thick,  on  the  land  of  Jas- 
per England. 

Just  below  the  mouth  of  Teter's  creek,  at  Moatsville,  and  250 
odfl  feet  al)Ove  tlie  Valley  river,,  the  Mason  coal  appears  as  a  bed 
of  caniicl  in  tlu-  following  section  on  (lie  land  of  Daniel  Moore  : 

Ft.   In.  Ft.   In. 

Coaly  slate 2      o 
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Fireclay  shales 2  o 

Coal    Mason  f  coal,  bituminous ii       2      ) 

coal,  Mason \  coal,  cannel 3       o      /      3  2 

Massive  sandstone  (Upper  Mahoning)  and  concealed  84  o 

Coal,  Mahoning 3  o 

Fireclay  and  shales 5  o 

Sandstone,  very  massive.  Lower  Mahoning 31  o 

Concealed 22  o 

Coal,  Upper  Freeport,  visible 3  o 

Concealed 10  o 

Massive  sandstone.  Upper  Freeport  and   concealed 

to  bed  of  Valley  river 90  o 


Total 255       2 

Here  the  Mason  coal  turns  to  a  fairly  good  bed  of  cannel, 
which  has  been  mined  and  burned  to  a  small  extent  by  Mr.  Moore. 
By  the  thickening  up  of  the  Mahoning  sandstone  members  at  this 
locality,  the  Mason  coal  is  thrown  146  feet  above  the  base  of  the 
Conemaugh. 

A  bed  of  cannel  coal  is  frequently  fo.und  along  the  waters  of 
Sandy  creek,  in  Preston  county,  and  it  very  probably  belongs  at 
the  horizon  of  the  Mason  coal. 

The  Daniel  Moore  section  just  given  is  an  important  one, 
since  the  massive  pebbly  rocks  below  the  Upper  Freeport  coal  here 
were  formerly  (Bulletin  65,  U.  S.  G.  Survey,  page  128)  considered 
by  the  writer  as  belonging  in  the  Pottsville  series,  instead  of  the 
Allegheny,  while  both  the  Mason  coal  at  the  top  of  the  section, 
and  the  Mahoning  coal  below  it,  were  included  in  the  Allegheny 
series.  The  section  given  lor  Moatsville  in  Bulletin  65^  referred  to 
above,  was  made  about  one-half  mile  above  the  mouth  of  Teter's 
creek,  where  the  exposures  are  not  so  good  as  at  the  Daniel  Moore 
locality,  below  the  mouth  of  the  same  stream.  The  occurrence  of 
RED  BEDS,  however,  only  150  feet  above  the  Mason  coal,  and  the 
Bakerstown  coal  on  above  in  the  hills  back  from  Moatsville,  ren- 
der it  certain  that  the  former  interpretation  of  the  Moatsville  sec- 
tion was  in  error,  and  that  the  great,  pebbly,  massive  sandstones 
in  the  bluffs  and  bed  of  the  Valley  river  there,  are  the  Upper  and 
Lower  Freeport  sandstones  respectively,  since  the  entire  series  can 
be  traced  from  Moatsville  to  Philippi,  where  the  measures  extend 
up  to  the  Pittsburg  coal  in  the  hills,  two.  miles  west  from  the 
river. 

The  Masontown  coal  is  occasionally  mined  between  Moats- 
ville and  Grafton,  Taylor  county,  but  in  approaching  the  latter 
place,  it  appears  to  grow  thin  and  slaty,  since  in  a  cut  one-fourth 
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mile  below  the  B.  &  0.  railroad  station  in  Grafton,  it  exhibits 
the  following  structure  in  the  section  measured  there  from  the  sum- 
mit of  the  hill  : 

GRAFTON,  TAYLOR  COUNTY. 

Ft. 

Massive ,  yellowish  gray ,  pebbly  sandstone 20 

Shales  and  concealed 25 

Limestone,  fossiliferous,  Ames 2 

Coai,  Friendsville i 

Shales,  marly,  grayandred 30 

Shales,  sandstone. and  concealed 160 

Sandstone,  massive,  Buffalo 55 

Dark  shales  (Mason)  fossil  plants 5 

Coal,  Mason Yz 

Fireclay  and  sandy  shales 15 

Sandstone,  top  of  Upper  Mahoning 10 

Concealed  to  Valley  river 35 

The  base  of  the  Conemaugh  would  probably  underlie  the 
river  here  at  about  sixty  to  seventy  feet,  since  the  Upper  Freeport 
coal  comes  out  of  Three  Forks  creek,  one  mile  east  from  this  local- 
ity, at  about  125  feet  below  the  INIason  coal.  Here  the  Ames  lime- 
stone and  its  underlying  coal  are  finely  exposed  at  a  cutting  on  the 
road  at  Mr.  Poe's  residence,  near  the  summit  of  the  hill,  and  as 
the  limestone  (although  earthy  and  shaly)  is  a  mass  of  fossils, 
there  can  be  no  doubt  about  the  place  of  the  Mason  coal  and  other 
rocks  in  this  section. 

The  massive  sandstone  above  the  Ames  limestone,  which  has 
been  much  quarried  around  the  Grafton  hills,  appears  to  be  a  new 
member  of  the  Conemaugh  which  comes  into  the  series  along 
Three  Forks,  at  a  short  interval  below  the  Elk  Lick  coal,  and  it 
might  be  appropriately  named  the  Grafton  sandstone.  It  makes 
cliffs  along  the  hills  at  many  points  between  Grafton  and  New- 
burg. 

In  the  coal  shaft  at  Newburg,  the  Mason  l)ed  is  reported  as  one 
foot  thick,  and  it  is  apparently  this  seam  which  crops  midcr  a 
heavy  sandstone  along  the  B.  &  O.  railroad  tracks  a  few  hundred 
feet  west. 

Three  miles  east  from  Newburg,  the  Upper  Freeport  coal  rises 
to  the  level  of  the  B.  h  O.  railroad  at  Murray  tunnel,  near  Austen, 
an*]  the  l)asal  meml)er8  of  the  Gonemaugh  are  there  well  ex])Osed 
in  the  following  section  descending  from  the  hills  al)Ove  : 
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MURRAY  TUNNEL  SECTION. 

Ft. 

Massive,  pebbly  sandstone,  Buffalo 25 

Concealed 20 

Coal,  Mason 2 

Concealed 20 

Massive  sandstone  (Upper  Mahoning)    40 

Concealed,  with  fireclay  at  base  (Mahoning  coal)   40 

Massive  sandstone  (Lower  Mahoning)  50 

Upper  Freeport  coal 

The  Mason  coal  was  once  opened  here  by  a  famier,  who  re- 
ports it  as  two  feet  thick,  and  fairly  good.  The  drift  was  closed 
when  the  locality  was  visited,  so  that  the  coal  could  not  be  seen. 

In  the  Belington  region  of  Barbour  county,  this  coal  has  been 
mined  within  the  limits  of  the  town,  and  just  east  of  it  for  local 
supply.  It  is  two  and  one-half  to  three  feet  thick,  cropping 
twenty  to  thirty  feet  above  the  top  of  the  Upper  JIahoning 
sandstone,  and  about  140  feet  above  the  Upper  Freeport  coal. 

It  has  been  mined  by  many  farmers  along  the  western  edge  of 
Randolph  and  eastern  Upshur,  between  the  Tygart's  Valley  and 
Little  Kanawha  rivers,  and  is  seldom  less  than  tAvo  and  one-half 
feet  thick. 

Through  Webster  and  Nicholas  counties,  this  coal  increases 
in  importance,  and  has  frequently  been  opened  by  the  farmers  high 
uj)  in  the  summits  of  the  hiUs.  In  Powell  mountain,  Nicholas 
county,  it  makes  a  large  outcrop  along  the  Sutton  pike,  150  feet 
above  the  Up^per  Freeport  bed,  which  was  once  n^ined  a!;  that  lo- 
cality. 

About  one  mile  southwest  from  there,  the  Mason  cgal  has  long 
been  mined  for  domestic  supply  on  the  land  of  'James  McCarron, 
450  feet  above  the  level  of  "Muddlety"  (Mumble-the-peg)  creek, 
where  it  exhibits  the  following  structure: 

Ft.  In.       Ft.  In. 

Coal I     o 

Bone „ o     4 

Coal ,  2     6 

The  coal  is  very  bright  and  rich  looking.  It  is  used  by  the 
smiths  and  appears  to  be  a  very  pure  coal.  Through  this  district 
it  is  known  as  the  "McCarron"  vein. 

In  the  region  of  North  Coalburg  (Shrewsberry)  and  Cedar 
Grove,  Kanawha  <x)mity^  this  Mason  coal  thickens  up  to  a  large 
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size,  and  is  locally  known  as  the  "Big"  bed.  It  lies  160  to  175 
feet  above  the  Kanawha  black  flint,  and  exhibits  the  structure 
shown  in  the  following  section  measured  by  the  writer  in  1884  : 


NORTH  COALBURG,  KANAWHA  COUNTY. 

Ft.  In.       Ft.   In. 


Coal,  Mason 


Shales,  with  iron  ore lo 

Massive  sandstone,  Buffalo  50 

Shale,  blue  (Mason  plant  shale)  3 

coal    I     6 

black  slate o 

coal,  good 4 

shale a 

coal  o 

shale 5 

coal,  slaty 3 

Massive   sandstone    (Upper   Mahoning)    and   con 

cealed 

fcoal o     8     "1 

I  shale o     2      ] 

Coal  "No.  5,"  Mahoning  -{  coal i     o      [■        3 

I  bone o    4      I 

[coal I     8     J 

Concealed  and  sandstone.  Lower  Mahoning  65 

Kanawha  black  flint  7 

Concealed,  with  Stockton  coal  near  top  65 

Sandstone,  massive 25 


Coalburg  coal.. 


Concealed 


'coal,  splint o  5 

bone  or  "niggerhead" . .   o  6 

coal,  splint 3  o 

fire  clay,  shale  2  6 

coal,  soft I  6 
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Sandstone,  Tisible _ 10 

icoal   o     3      1 

shale o     8      V  3 

coal    2     8     j 

Concealed,    containing  "Peerless"  coal  bed,  thirty 

above  base 1 00 

Coal,  Blacksburg 4 

Concealed  to  level  of  the  Great  Kanawha 20 


17      8 


90 


This  section,  measured  between  North  Coalburg  and  Cedar 
Grove,  is  introduced  to  show  the  relation  of  this  Mason  coal  to 
the  Kanawha  black  flint  bed,  as  well  as  to  the  underlying  Ka- 
nawha COAL  SERIES,  which  is  here  exposed  nearly  to  its  base,  since 
the  Blacksburg  bed  is  the  lowest  member  of  the  Campbell's  creek 
coal,  the  "Peerless"  being  the  upper  member  of  the  same. 

The  Cedar  Grove  Colliery  Company  has  a  mine  in  the  Ma.con 
coal  near  Cedar  (irove,  where  Mr.  S.  D.  Brady  measured  the  fol- 
lowing structure  : 


WEST  VIRGINIA  GEOLOGICAL  SURVEY.  301 

Ft.  In.         Ft.  In,         Fl.  In. 

Slate  (Mason)  

Black  slate o     3 

Coal,  left  up 03^ 

Coal  I     3      I 

Bone  or  "niggerhead" o     i 

Coal 06      i-      5     8     "] 

Bone  or  "niggerhead" o     i  | 

Coal  ." 09  J-      14     8 

Slate    o     2 

Coal  2     7     J 

Sandy   shale  5     6 

Coal,  reported    3     6 

Butts,  E.  Face,  N.  Elevation,  1300  feet  A.  T.  Greatest 
rise,  S.  E. 

The  three  and  one-half  feet  of  coal  at  the  bottom  of  the  bed 
is  not  mined,  and  it  represents  the  impure  coal  of  the  same  thick- 
ness shown  in  the  North  Coalburg  section. 

The  analysis  of  the  sample  collected  here  by  Mr.  Brady  gave 
the  following  results  : 

Moisture  1-03 

Volatile  matter 33-73 

Fixed  carbon  53- 07 

Ash 12.  17 


Total 100.00 

Sulphur o.  73 

Phosphorus  o.  009 

The  Kanawha  and  Hocking  Coal  and  Coke  Company's  mine, 
in  the  same  coal,  one-half  mile  below  Cedar  Grove,  Kanawha 
county,  is  given  by  Mr.  Brady  as  follows  : 

Ft.  In.       Ft.  In. 

Sandstone 

Shales  (Mason j, 3     o 

Coal    I     4     "1 

Slate 06 

Coal  410      [•    12     9 

Hard  slate 3     7 

Coal  2     6 

Butts  S.  60°  W.     Faces  S.  30°  E.     Elevation  1350  feet  A.  T. 
Analysis  of  sample  : 

Moisture    0.60 

Volatile  matter    36.  24 

Fixed  Carbon  55.  14 

Ash 8.  02 

Total 100.  00 
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Sulphur I.  21 

Phosphorus  o.  002 

^^'hat  Mr.  Brady  identifies  as  the  same  coal  is  operated  by  the 

K.  it  H.  C.  &  C.  Company,   on    Kelly's   creek,    one   mile   above 

Mammoth,  Kanawha  county,   wliere  he  measured  the   following 

succession  : 

Ft.   In.       Ft.  In. 

Saudstoue 

Slate 

Coal  I     o      1 

"Niggerhead" o    4      I      6     4 

Coal  5     o     j 

Slate ?     ? 

Coal  ?     ? 

Elevation  1325  feet  A.  T.     Greatest  rise  S.  E. 

Analysis  of  sample  : 

Moisture o.  91 

Volatile  jnatter  36.35 

Fixed  carbon 55.  02 

Ash 7.  72 

Total  100.  00 

Sulphur o.  70 

Phosphorus o.  003 

The  coal  is  highly  valued  as  a  steam  and  domestic  fuel,  and 
is  shipped  both  east  and  west  by  rail,  and  south  by  river. 
These  analyses  show  more  ash  and  a  little  less  volatile  matter  than 
the  same  coal  at  Queen  Shoals,  the  analysis  of  which  is  given  on 
page  287. 

The  general  section  at  North  Coalburg  also  demonstrates  that 
the  "Big  bed"  there  is  the  same  as  the  one  at  Queen  Shoals,  since 
both  have  practically  the  same  interval  above  the  Kanawha  black 
flint. 

Jn  the  region  of  Cedar  Grove  and  North  Goaiburg  (or  Shrews- 
berry)  this  Mason  bed  has  been  confused  with  the  Mahoning  coal 
below  it,  and  termed  "No.  5"  in  the  local  mining  ])arlance, 
whereas  No.  5  is  ninety  feet  under  the  Ma.son  bed,  as  shown  by 
the  general  section  at  Cedar  (!rove  and  North  Coalburg  on  page  300 
above. 

Ill  passing  north  down  the  Great  Kanawha  from  Coalburg, 
the  Mawon  coal  gets  thinner,  aixl  is  not  mined  to  any  extent  except 
for  country  use. 

Gn  Lick,  Porter,  and  Ferry  runs,  which  put  into  the  Kanawha 
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river  from  the  south,  a  mile  or  more  above  the  Charleston  C.  &  0. 
R.  R.  station,  this  coal  was  formerly  mined  to  a  small  extent  for 
domestic  use.  It  is  known  there  as  the  ''Joel  Ruffner"  bed,  from 
a  mine  on  Lick  Run,  where  the  coal  is  forty  inches  thick,  with 
some  bone  at  the  top  and.  much  black  slate  in  its  roof. 

Captain  Swan  and  others  have  exploited  it  on  Porter's  run, 
where  it  aj3j)ears  to  be  split  into  two  beds  by  a  layer  of  sandstone, 
as  exhibited  in  the  following  section: 

PORTER'S  RUN  SECTION,  NEAR  CHARLESTON. 

Ft.  In.       Ft.  In. 

Sandstone,  massive,  Buffalo 80  o 

Coal    o  4 

Fireclay,  impure 4  o 

Concealed  20  o 

Iron  ore,  sandy    o  6 

Blue  shale ...     3  o 

(  coal 


Coal,  Mason...  <  shale 16^22 

(  coal   o     6      j 

Black  slate i     6 

Massive  sandstone  15     o 

Coal,  good,  "Joel  Ruffner"  (Mason) 16 

Sandstone,  Upper  Mahoning,  massive 60    o 

Coal,  slaty,  Mahoning  i     6 

Sandstone,  Lower  Mahoning  50     o 

Shales  and  concealed  30     o 

Kanawha  black  flint 5     o 

The  lower  bench  of  the  Mason  coal  is  the  only  one  mined^ 
and  it  varies  from  eighteen  to  thirty  inches  in  thickness. 

It  is  probably  this  coal  which  comes  down  to  the  level  of  the 
C.  &  0.  R.  R.  grade  one-half  mile  below  the  C.  &  0.  R.  R. 
Charleston  station,  where  it  has  the  structure  exhibited  in  this 
section: 

Ft.  In.       Ft.  In. 

Sandstone,  massive,  Buffalo 75     o 

f  coal o     6      I 

Coal -^  black  slate  2     6      >-     4     6 

(coal  I     6     J 

Concealed  to  Kanawha  river 50    o 

It  is  also  possibly  this  same  coal  that  is  mined  on  the  land  of 
Col.  Robert  Carr,  three  miles  southwest  from  Charleston,  along  a 
branch  of  Davis  creek,  and  waggOned  extensively  to  the  city  for 
domestic  use.  It  is  about  three  feet  thick,  and  Col.  Carr  reports 
it  as  having  one  or  more  bony  streaks.  It  makes  an  excellent 
domestic  fuel  when  properly  freed  from  bony  material. 
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Tliis  bc'l  occurs  at  many  localities  along  Twelve  Pole  river, 
between  Ceredo  and  Wayne,  ten  to  fifteen  feet  under  the  fos?ilifer- 
ous  Lower  Cani])ridge  Limestone,  and  has  been  mined  three  miles 
above  Ceredo  where  it  is  reported  as  two  feet  thick. 

It  is  possibly  the  same  coal  that  cr()i)s  a])ove  the  N.  &  W.  R. 
R.  at  ^^^ayne,  and  has  been  mined  at  a  few  localities  in  that  re- 
gion, and  soutlnvard,  but  is  only  two  to  two  and  one-half  feet 
thick. 

No  particular  study  of  this  bed  has  been  possi})le  between 
the  Kanawha  and  Big  Sandy  rivers  in  Lincoln,  Boone,  Logan  and 
Mingo  counties,  but  it  doubtless  exists  in  workable  conditions 
at  many  localities  across  the  counties  mentioned. 

It  is  possibly  tliis  bed  which  has  been  opened  high  up  in  the 
hills  along  Big  Sandy,  one  mile  above  Nolan,  Mingo  county, 
by  the  Hatfield  Colliery  Company,  where  it  lies  480  feet  above 
the  coal  (Winifrede?)  mined  by  that  company,  and  650  feet  above 
river  level.  The  coal  in  question  comes  sixty  feet  above  three  and 
one-half  feet  of  splint  coal  (Mahoning)  aiid  170  feet  below  the 
the  top  of  a  great,  pebbly  sandstone,  above  which  are  red  beds. 
The  coal  exhibits  this  structure  at  the  opening  : 

Ft.  In.       Ft.  In. 

Massive  sandstone,  pebbly 90    o 

Sandy  shale  o     6 

(coal o     5      ^ 

Coal...  <  gray  shale o     4      >      2     i 

(coal,  good I     4      j 

Tjie  coal  now  described  under  the  terjn  "M.\son"  was  for- 
merly given  the  name  "Brush  Creek"  by  the  writer  from  a  locality 
in  Cranberry  township,  Butler  county,  Pennsylvania,  (see  Report 
Q,  Second  Geological  Survey,  i)ages  34  and  35),  where  it  was  sup- 
posed to  be  only  seventy-five  feet  above  the  base  of  the  Cone- 
maugh,  and  to  be  identical  with  the  coal  which  is  now  termed 
the  Mahoning.  Hut  subscMpient  investigation  reveah'd  the  fact 
that  the  coal  along  lirush  Creek  lies  more  than  100  feet  above  the 
base  of  the  Conemaugh,  and  is  the  second  coal  above  the  Upper 
Freeport  seam,  instead  of  the  first,  so  tliat  the  name  ''Brush 
creek,"  having  been  given  under  a  misai)prehension,  had  to  be 
dropped. 
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The  coal  which  was  thus  described  has  the  following  structure 

at  the  type  locaHty,    Mr.    Hains'  bank,  on   Brush   Creek,  Butler 

county.     See  page  So,  Report  Q,  referred  to  above  : 

Ft.  In.       Ft.  In. 

Limestone,  Lower  Cambridge  (Brusli  creek) i     o 

Dark  shales  lo     o 

{coal  I     o      ] 
slate o     I       V      2     5 
coal  I     4     j 

In  the  Potomac  basin  of  Mineral  and  Garrett  counties,  this 
Mason  coal  is  almost  universally  present  at  110  to  140  feet  above 
the  base  of  the  Conemaugh.  In  the  deep  shaft  at  Henry,  it  was 
struck  at  138  feet  above  the  Upper  Freeport  coal  and  is  sixteen 
inches  thick. 

It  is  also  present  in  every  region  of  Garrett  county,  where  its 
horizon  is  exposed,  according  to  Dr.  G.  C.  Martin, 

This  coal  does  not  appear  to  be  present  in  Monongalia  county, 
unless  the  one  at  ninety-eight  feet  above  the  Upper  Freeport  bed, 
in  the  Little  Falls  section,  page  231  of  this  volume,  should  be 
the  Mason  instead  of  the  Mahoning,  which  is  not  at  all  improbable. 
Of  course,  in  that  event,  the  overlying  massive,  pebbly  sandstone 
would  be  the  Buffalo  sandstone  instead  of  the  Mahoning,  as  given 
in  the  section  indicated. 

In  Hancock  county  this  coal  is  only  about  one  foot  thick,  and 
crops  high  in  the  hills  at  New  Cumberland,  50  to  60  feet  above 
the  Mahoning  coal. 

THE  MAHONING  SANDSTONE  STAGE. 

Separated  from  the  Mason  coal  by  five  to  thirty  feet  of  fire- 
clay and  shales,  there  conies  in  below,  almost  univerpally,  a  very 
massive  sandstone  group,    sometimes  in   one  massive  solid  ledge 
eighty  to  one  hundred  feet  thick,  but  more  frequently  separated 
into  two  sandstones  by  an  intervening  coal,  and  an  underlying 
limestone — fireclay,  or  both;  so  that  when  all  of  th.e  members  are 
present  the  Mahoning  stage  is  made  up  of  the  following  succes- 
sion :        Upper  Mahoning  sandstone. 
Mahoning  coal. 
Thornton  fireclay. 
Mahoning  limestone. 
Lower  Mahoning  sandstone.  _ 

The  sandstone  members  of  this  stage  have  played  a  very-  con- 
spicuous part  in  shaping  the  topograpfiy  along  their  Imes  of  out- 
crop, since,  together  with  the  massive  Buffalo  and  Saltzburg  sand- 
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stones  above,  they  form  a  friendly  cover  which  has  often  protected 
the  underlying  Allegheny  series  from  complete  erosion.  Bemg 
hard,  freqently  pebbly,  and  tlie  sand  grains  cemented  largely  by 
peroxide  of  iron  and  silica,  these  sandstone  beds  often  cap  the  high 
ridges  and  peaks  with  an  almost  indestructible  roof,  and  thus 
preserve  the  underlying  softer  rocks  from  destruction.  This  is 
especially  true  in  the  southwestern  portion  of  the  state,  from  Up- 
shur, Webster  and  Randolph  counties,  across  Nicholas,  Clay,  Ka- 
nawha, Fayette.  Boone,  Lincoln,  Logan,  Wayne,  Mingo,  and 
western  "Wyoming  and  Raleigh,  while  the  same  maesive  beds 
make  the  steep  bluffs  along  the  Ohio  river  through  Hancock 
comity  in  the  northern  Pan  Handle  of  the  state.  The  elevated 
peaks  of  ''Turkey  Bone,"  in  Kandolph,  and  Cottle  Knob,  in 
Nicholas,  rising  more  than  1200  feet  above  the  nearest  valleys, 
are  each  crowned  bv  the  hard  rocks  of  this  stage,  while  in  west- 
ern Fayette,  Raleigh,  and  ^^'yoming,  and  on  through  Logan  and 
Mingo  to  the  Kentucky  line,  the  summits  formed  by  these  mas- 
sive, pebbly  sandstones  often  attain  an  elevation  of  1500  feet 
alx)ve  the  valley  floors. 

Wherever  they  emerge,  whether  along  the  lower  slopes  of  the 
hills,  midway  up  the  same,  or  capping  the  summits,  long  lines  of 
cliffs  and  rough,  broken  topography  result. 

The  massive  sandstone  beds  are  generally  traversed  by  two 
systems  of  jt)inting  i)lanes,  and  hence  large  blocks  of  these  sand- 
stones frequently  descend  into  the  valleys  or  litter  up  the  slopes 
wherever  they  can  find  a  lodgment. 

These  sandstones  sj^lit  readily  into  blocks  of  desirable  size, 
and  have  been  frequently  quarried  for  building  and  bridge  ma- 
sonry. The  stone  in  the  Capitol  at  Charles«ton,  the  Court  House 
at  Buckhannon,  and  many  other  structures  throughout  the  state, 
come  from  the  rocks  of  this  stage.  Occasionally,  either  from  the 
presence  of  pyrites,  or  other  (sasily  destroyed  constituents,  these 
sandstones  break  down  and  weather  into  all  kinds  of  shapes,  a. 
fine  ex:\m]»le  of  which  n)a'.  be  se((n  in  Monongalia  county,  one- 
half  mile  Ciist  of  1h<'  Monongahela  river,  along  the  hanks  of 
Booth's  creek,  at  the  locality  known  as  "Raven  Rocks."  'J'here 
the  Upper  and  L  )wer  Mahoning  beds,  having  united  into  one 
mass,  mak(i  a  cliff  nearly  one  hundred  feet  high,  the  face  of  which 
is  weatlMTcd  into  many  fantastic  shapes  and  pitted  wilh  holes  and 
cavi-ties  of  every  description. 
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The  Upper  Mahoning  is  generally  the  more  massive  member, 
and  the  better  quarry  mck  of  the  two.  Occasionally  its  basal  beds 
take  on  a  greenish  tinge,  as  at  Philippi,  Barbour  county,  where 
they  have  recently  been  quarried  for  building  purposes  by  Mr. 
Hall,  along  the  west  bank  of  the  Valley  river. 

The  name  Charleston  sandstone  was  given  to  these  beds,  and 
the  overlying  Buffalo  sandstone,  by  the  U.  S.  G.  Survey  in  its 
Charleston  Folio,  but  as  the  name  Mahoning,  given  by  the  Finst 
Geological  Survey  of  Pennsylvania  from  the  Mahoning  river  in 
that  state,  has  priority,  the  new  one  cannot  be  adopted  without 
violating  one  of  the  fundamental  laws  of  nomenclature. 

The  oil  well  drillers  usually  term  these  beds  either  the  "Dun- 
kard"  or  "Cow  Run"  uand,  and  the  Upper  Mahoning  especially 
is  often  quite  rich  in  petroleum,  some  of  the  wells  in  Wood  and 
Pleasants  counties  having  produced  as  much  as  fifty  to  one  hun- 
dred barrels  an  hour  for  many  days  when  first  completed. 

THE  MAHONING  COAL. 

Lying  between  the  two  Mahoning  sandstones  just  described, 
there  frequently  occurs  a  coal  bed  which  is  of  considerable 
economic  importance  in  some  regions  of  the  state.  The 
bed  in  question  was  once  (Report  Q,  Second  Geological  Survey  of 
Pennsylvania)  termed  the  "Brush  Creek"  coal  by  the  writer 
under  an  erroneous  view  of  the  geological  horizon  of  the  type  lo- 
cality on  Brush  creek,  Butler  county.  Pa.,  which  turns  out  to  be 
the  same  as  the  Mason  coal,  or  the  next  higher  bed  of  this  report, 
and  hence  in  Bulletin  65  of  the  U.  S.  G.  Survey  the  term  "Brush 
creek"  was  abandoned  and  that  of  "Mahoning"  substituted  for 
this  important  coal  horizon. 

In  Ohio  this  bed  is  known  as  No.  7,  and  is  occasionally  an 
important  coal,  especially  in  Columbiana  county,  where  it  is  often 
termed  the  "Groff  vein"  along  the  Ohio  river. 

In  the  adjoining  county  of  Hancock,  this  Mahoning  bed  has 
long  been  mined,  high  up  in  the  hilJs  at  New  Cumberland,  and 
recently  a  standard  gauge  railroad  has  been  built  up  Hardins  run 
to  reach  the  new  mines  of  the  Marquette  Coal  Company,  which 
operates  this  seam  two  and  one-half  miles  east  from  tlie  town 
and  350  feet  above  the  Ohio  river.  The  coal  at  the  Marquette 
mine  has  been  assigned  to  most  every  horizon  from  the  Pittsburg 
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bed  down  to  the  Upper  Free[)ort,  but  it  is  the  same  one  that  has 
been  mined  in  the  river  hills  at  New  Cumberland  fifty  to  sixty 
feet  below  the  Mason  coal,  and  its  overlying  fossiliferous  limy 
shales,  and  eighty  to  ninety  feet  above  the  "Roger''  vein  of  that 
region,  which,  by  the  Ohio  geologists,  has  always  been  considered 
identical  with  the  Lower  Freeport  bed  of  the  Allegheny  series. 

The  coal  at  the  Marquette  mine  is  single  bedded,  aside  from 
a  streak  of  "sulphur,"  which  is  not  regular  in  its  position.  The 
following  section  was  measured  there  b}'  A.  P.  Biady,  who  also  col- 
lected the  sample  for  analysis  : 

Ft.  In.       Ft.  In, 

Sandstone, Upper  Mahoning  

Slate lo    o 

!coal   30) 
sulphur  o       H  \      5     2j4f 
coal   22) 

Fireclay 

Butts  run  N.  68°  W.  Faces  N.  22°  E.  Greatest  rise,  north- 
e9>st. 

Prof.  Hite  reports  the  following"  analysis  of  the  sample  col- 
lected here : 

Moisture i.  15 

Volatile  matter 36.38 

Fixed  carbon 56.  55 

Ash 5.  92 


Total 100. 


00 


Sulphur I.  45 

Phosphorus 0.005 

The  coal  is  shipped  east  and  west  by  the  Pan  Handle  railroad 
for  steam  and  domestic  purposes,  and  is  in  very  higli  favor  for 
either. 

This  coal  is  also  ext'-nsively  mined  by  Mr.  Porter,  adjoining 
the  Marquette  mine  and  waggoned  to  Now  Cumherlaiid  for  use  in 
the  brick  factories.  It  is  from  three  and  one-half  to  five  feet 
thick  in  the  Porter  mine,  with  no  visible  partintzs. 

The  bed  was  also  once  extensively  mineil  in  th(>  hills  north- 
east from  the  New  Cumberland  cemeterv,  -it  the  old  Chatam 
mine.<,  and  taken  to  the  valley  below  over  a  long  incline,  but 
these  mines  have  now  been  aban/loned. 

The  coal  has  a  coarse,  massive  sandstone  (Tpper  Mahoning) 
at  a  short  interval  above. 
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The  thick  dej^osit  of  this  coal  covers  only  a  limited  area  and 
appears  to  thin  doAvn  to  only  two  or  three  feet  when  traced  away 
from  the  region  of  Hardins  run  and  one  or  two  farms  adjacent. 

The  coal  is  mined  for  local  purposes  on  the  land  of  Thomas 
Doak,  just  above  the  "Falls,"  on  Hardins  run,  and  200  feet  verti- 
cally over  the  bottom  of  the  same,  and  330  feet  above  the  Ohio 
river.  The  coal  shows  five  and  one-half  feet  at  the  entrance  to 
the  mine  ^^dthout  any  visible  partings,  but  within  less  than  one- 
half  mile  to  the  south  it  is  only  three  feet  thick,  and  is  mined  no 
more  in  that  direction  on  the  West  Virginia  side  of  the  Ohio 
river. 

The  horizon  of  this  coal  dips  below  water  level  on  the  Ohio 
river  just  above  Steubenville,  and  remains  below  it  along  that 
stream  until  the  rise  of  the  strata  brings  it  up  to  daylight  again 
near  Ceredo,  in  Wayne  county,  nearly  250  miles  below.  Here 
there  is  some  clay  and  limestone  (Mahoning)  between  the  two 
massive  members  of  the  Mahoning  sandstone,  but  no  coal  is 
visible. 

When  we  pass  eastward  to  the  waters  of  the  Monongahela, 
however,  the  coal  is  generally  present,  though  thin  in  many  re- 
gions. In  the  diamond  drill  boring  to  the  Upper  Freeport  coal, 
made  on  the  Gamble  lot.  Deckers  creek,  by  Hon.  S.  B.  Elkins, 
a  coal  was  encountered  at  a  depth  of  104  feet,  as  shovm  by  the 
following  record  : 

DECKERS  CREEK  BORING,  MONONGALIA  COUNTY. 

Ft.  In. 

Surface 8  io>^ 

Shale,  green 7  4 

Shale,  red 13  5 

Sandy  shale,  gray 3  4^ 

Sandstone,  gra> ,  Buff alo? 12  o 

Fireclay  2  o 

Sandstone,  Upper  Mahoning? 47  i}i 

Black  slate 8  Syi 

Dark  limestone,  very  fossiliferous i  o 

Coal,  Mahoning? i  3 

Fireclay,  soft,  Mahoning 19  o}4. 

Sandstone,  shaly,  Lower  Mahoning 30  3}^ 

Slate I  3>^ 

Bone  coal o  6 

Slate  o  2>^ 

Bone  coal o  5 

Fireclay  shales 6  3 

Upper  Freeport  coal 

Total 163      3 

Te  coal  is  quite  bright  and  pure  looking,  and  comes  at  an 
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interval  of  tifty-cight  feet  above  the  base  of  tlie  Coneinaugh  se- 
ries,   iininediately    below   which   ib'    the  typical    Upj^er    Freeport 

coal. 

The  black  slate  and  dark  fossiliferous  limestone  in  tlie  roof  of 
this  little  coal  bed  arc  exactly  like  that  seen  in  the  roof  of  the  coal 
found  in  tlu-  A.^hburn  boring,  Preston  county,  page  26t),  above,  at 
an  interval  of  112  feet  above  the  Upper  Freeport  coal,  and  also  in 
the  Watson  farm  boring,  i)age  310,  below,  at  only  8G  feet  above 
the  same  coal.  The  marine  fossils  are  quite  numerous,  and  the 
limestone  rests  in  direct  contact  with  the  underlying  coal;  and, 
although  the  interval  is  only  58  feet  here,  or  but  a  few  feet  more 
than  half  what  it  is  in  the  Watson  boring,  the  conclusion  is  una- 
voidal)le  that  it  is  the  same  limestone  and  coal  in  each  of  the  three 
l)orings;  and  hence,  if  the  fossiliferous  limestone  in  the  Watson 
farm  boring  is  the  Lower  Cambridge,  then  that  in  the  Ashbum 
and  Gamble  borings  is  also,  and  the  overlying  sandstone  would  be 
the  Upper  Mahoning.  It  is  possible  that  the  Mahoning  and  Mason 
coals  may  have  been  frequently  confused  on  account  of  such  rapid 
changes  in  the  character  and  thickness  of  the  intervening  rocks. 
These  problems  can  only  be  solved  by  careful,  detailed  studies  in 
the  future  county  work  contemjilated. 

The  steep  southeast  rise  of  all  the  strata  toward  the  Chestnut 
ridge  anticlinal  from  Rock  Forge,  or  the  locality  of  the  last  sec- 
tion, soon  brings  this  little  coal  to  the  surface,  and  it  is  ex- 
posed along  the  Decker's  creek  road,  where  it  descends  the  steep 
hill  to  the  valley  of  the  stream,  between  Rock  Forge  and  Dells- 
low. 

The  bore  hole  on  the  Sanford  Watson  farm,  Dillon  creek, 

Preston  county,  less  than  a  mile  distant  from  the  Ashbum 
boring,  found  a  thin  coal  at  a  depth  of  ninety  feet,  and  eighty-five 
feet  above  the  Upper  Freeport  coal,  but  it  was  only  nine  inches 
thick  and  must  be  the  same  as  the  Mason  bed  of  the  ^^'atson  boring, 
since  a  fossiliferous  limestone  is  in  the  roof  of  each.  The  record  of  the 
Watson  diamond  drill  boring,  as  given  by  Mr.  Davis  Elkins,  pres- 
ident of  the  M.  &  K.  R.  R.,  reads  as  follows  from  the  surface 
down  to  the  base  of  the  Conemaugh  : 

SANFORD  WATSON  I-ARM  BORING,  PRESTON  COUNTY. 

Ft.    In. 
Interval   from   crop  of   Bakerstown    (Barton)    coal 

(no  allowance  for  dip)  to  top  of  borin}^  45       5 

Surface 2       o 

Sandstone,  tine  grained,  gray,  Buffalo S      6 
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Fireclay 4  o 

Shale,  green,  sandy 15  2 

Sandstone,  gray,  large  pebbles  for  20  feet  near  the 

middle 54  7 

Black  slate 4  i 

Limestone,  fossiliferous i  8 

CoAi.  o  9 

Fireclay,  soft,  limy ....  10  6 

Green  shale  and  sandstone,  mixed 20  i 

Fireclay,  soft 11  10 

Sandstone,  gra}-,  some  green,  shale   in   lower  half, 

Lower  Mahoning   35  4 

Slate o  6 

Bone  coal  and  slate o  11 

Slate  and  shale 5  11 

Upper  Freeport  coal  

Total 221       3 

This  section  is  a  good  illustration  of  the  rapid  changes  which 
take  place  in  the  Mahoning  sandstone  stage,  since  in  the  Ashburn 
boring,  less  than  one  mile  distant,  a  solid  mass  of  sandstone, 
eighty-six  feet  thick,  occurs,  while  in  the  Watson  boring  thick  fire- 
clays and  shales  replace  the  Lower  Mahoning  sandstone,  thus 
largely  decreasing  the  interval  between  the  little  coal  and  the 
Upper  Freeport  coal  bed,  so  that  instead  of  the  112  feet  as 
shown  in  the  Ashburn  boring,  on  Dillon  creek,  page  269,  it  is 
here  eighty-five  feet,  or  tweiity-seven  feet  less. 

The  limestone  in  the  roof  of  the  little  nine-inch  coal  bed  is  full 
of  marine  fossils,  corals,  gastropods,  brachiopods,  etc. ,  and  lenses  of 
it  are  interstratified  with  the  top  layers  of  the  coal.  The  writer 
was  inclined  to  regard  this  thin  coal  bed  of  the  Watson  boring  as 
a  different  coal  from  the  one  found  in  the  Ashburn  boring  at  112 
feet  above  the  Upper  Freeport  coal,  but  when  he  saw  the  core, 
showing  the  same  dark  shales  and  fossiliferous  limestone  in  its 
roof  as  found  in  the  latter,  the  conclusion  is  inevitable  that  they 
are  one  and  the  same.  It  is  even  possible  that  both  may  repre- 
sent the  Mahoning  coal,  instead  of  the  one  that  has  been  termed 
the  Mason  bed  in  this  report. 

In  many  regions  of  southern  Preston,  eastern  Barbour,  west- 
ern Randoli^h,  eastern  Upshur  and  the  Pan  Handle  of  Lewis  coun- 
ties, a  bed  of  coal  identified  with  the  Mahoning  thickens  up  to 
three  and  one-half  and  four  feet,  and  becomes  an  important  bed 
of  fuel.  When  the  Lower  Mahoning  sandstone  is  thin  and  shaly, 
this  coal  is  found  within  forty  feet  of  the  Upper  Freeport  bed,  as 
at  Philippi,  N'estorville,  and  other  localities,  but  when  the  sand- 
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stone  in  (question  thickens,  and  grows  massive,  the  interval  in- 
creases to  seventy-five  feet  or  more  in  Randolph,  Upshur,  Lewis, 
Braxton,  Webster,  Nicliolas,  Kanawha  and  southwestward. 

Opposite  the  west^^rn  end  of  the  mill-dam  at  PhiHppi,  the 
Mahoning  coal  is  mined  on  the  land  of  Mr.  Hall  and  there  the  fol- 
lowing section  is  exposed  : 

PHILIPPI  SECTION. 

Ft.    In.        Ft.  In. 

Sandstone,  massive,  Buffalo  40  o 

Shales  and  concealed  30  o 

Coal,  Mason,  slaty  3  o 

Concealed 25  o 

Sandstone,  Upper  Mahoning,  massive,  flaggy  at  base  50  o 

(coal 3      o] 

Mahoning  coal -<  bone o       2>      4  3 

i  coal I       I  J 

Concealed   to  Upper    Freeport  coal  just  under  the 

bed  of  Valley  river 40  o 

The  coal  is  bright,  hard,  and  makes  a  fairl}^  good  domestic 
and  steam  fuel. 

The  coal  has  long  been  mined  at  the  Tolbert  bank,  just  below 

the  west  end  of  the  wooden  Ijridge  across  the  Valley  river  at  Phil- 

ippi,  and  there,  in  the  mines  of  the  M.  E.  Tolbert  Coal  Company, 

Mr.  A.  P.  Brady  measured  the  following  section: 

Ft.    In.        Ft.    In. 

Blue  sandstone,  Upper  Mahoning 

"Draw"  slate o       6 

I  coal 2  5 
slate o  I 
coal I       5 

Elevation,  1295  feet,  A.  T. 

The  analysis  of  the  sample  collected  at  tlie  Tulbert  mine  is 

reported  as  follows  l)y  Prof.  Ilite  : 

Moisture o.  74 

Volatile  matter 31.  17 

Fixed  carbon 57  37 

Ash 10.  72 


Total 100.00 

Sulphur 2.  69 

Phosphorus o.  018 

At  this  VV'.  T.  Ice  mine,  on  the  west  side  of  the  Valley  river, 

above  Philij)pi,  Mr.  A.  P.  Brady  reports  the  following  section  : 

Ft.    In.        Ft  In. 

Blue  sandstone.  Upper  Mahoning 

"Draw"  slate , o       6 

f  bone  coal o       2 


Coal 


j  coal  2       6^4 

I  slate o        ^4 

[coal  I       5 
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The  analysis  of  a  sample  collected  from  this  mine  gave  the 
following  results  as  reported  by  Prof.  Hite  : 

Moisture 0.81 

Volatile  matter  30- 71 

Fixed  carbon 56.  14 

Ash , 12.  34 


Total 100.  00 

Sulphur 2.37 

Phosphorus o.  015 

These  analyses  reveal  a  coal  rather  high  in  ash  and  sulphur. 
It  is  used  for  both  steam  and  domestic  j^urposes  at  Philippi,  and 
appears  to  give  general  satisfaction. 

The  coal  is  mined  on  the  land  of  Mrs.  Morrill,  one  mile  be- 
low Philippi,  near  the  mouth  of  Morrill's  run,  on  the  east  bank  of 
the  Valley  river,  and  there  the  following  section  is  revealed  : 

Ft.    In.        Ft.  In. 

Sandy  shales  3       o 

Black  slate    ., o       3 

{coal 2     4   1 
shale,  gray 03^3     11 
coal I     4    J 

Concealed 5       o 

Sandstone,  flaggy,  Lower  Mahoning 35       o 

Upper  Freeport  coal    , 

Here  the  Upper  Freeport  coal  has  been  stripped  out  of  the 
bed  of  Morrill's  run,  directly  under  the  Mahoning  coal. 

At  the  Lillian  mines,  two  miles  above  Philippi,  and  the  !Meri- 
dan  mine,  two  miles  below  the  town,  this  coal  has  been  pierced 
by  the  air  shaft  from  the  Upper  Freeport  bed  below,  and  the  exact 
interval  is  reported  to  be  forty  feet  in  each  case. 

This  coal  was  once  mined  on  Laurel  creek,  seven  miles  from 
Philippi,  by  J.  W.  Miller,  where  it  has  a  massive  sandstone  (Up- 
per Mahoning)  above,  is  forty-five  feet  above  the  Upper  Freeport 
coal,  and  is  reported  as  three  and  one-half  to  four  feet  thick.  Mr. 
Miller  has  abandoned  this  bed  and  mines  the  Upper  Freeport 
below. 

About  one  mile  beyond  Laurel  creek,  the  Mahoning  coal  is 
mined  along  the  Nestorville,  or  Valley  Furnace  pike  l^y  A.  0. 
Bennett,  at  whose  bank  the  following  structure  is  exposed: 

Ft.    In.        Ft.    In. 
Sandy  shales -,. 
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Coal,  slat}- I  o  ] 

Coal,  good 3  o  I     c       , 

Shale,  dark  gray o  3  f    ^       •* 

Coal  I  o  J 

A  very  massive  sandstone  (U{)per  Mahoning)  crops  only  a 
few  feet  above  the  coal.  This  bed  is  also  mined  by  J.  D.  Stemple  on 
the  opposite  side  of  the  road,  where  the  following  structure  is  vis- 
ible : 

Ft.    In.        Ft.    In. 

Sandstone,  massive,  Upper  Mahoning 30      o 

Shales,  sandy 3      o 

I  coal 2       9     1 
slate o       I       >    y/2.  o 
coal o      8      j 

There  are  several  openings  in  this  coal  at  Nestorville,  and  it 
is  the  principal  source  of  domestic  supply  from  there  over  a  wide 
region. 

It  is  mined  below  Nestorville  at  the  junction  of  Brushy  Fork 
of  Teter's  creek  with  the  main  stream,  just  above  the  Valley  Fur- 
nace road,  where  it  is  four  feet  thick  and  lies  forty-five  to  fifty  feet 
above  the  Upper  Freeport  coal  which  was  once  mined  at  this  lo- 
cality by  strii)i)ing  along  the  bed  of  lirushy  Fork. 

In  the  section  at  Nestorville,  page  297,  this  coal  is  reported  as 
only  three  feet  thick  by  Daniel  Moore,  who  o])ened  it  fifty-eight 
feet  above  the  Upper  Freeport  bed. 

In  the  Roaring  creek  basin  of  Randolph  count}',  and  extend- 
ing southwestward  into  eastern  Barbour,  Upshur  and  Lewis  coun- 
ties, there  is  quite  a  large  area  of  the  Mahoning  coal,  where  the 
bed  is  three  and  one  half  to  four  feet  thick,  and  will  prove  of  much 
economic  importance  in  the  general  fuel  resources  of  the  region. 
The  coal  lies  seventy-five  to  eighty  feet  above  the  large  Upper 
Freeport  seam,  and  is  usually  called  the  "Four- Foot"  vein. 

About  one  mile  southwest  from  Roaring  Creek  Junction  this 
coal  has  been  opened  on  the  land  of  Patrick  O'Connor,  Avhere  it 
lies  seventy-five  feet  above  the  Upper  Freeport  bed,  opened  along 
Grassy  run  below,  and  is  four  and  one-half  feet  thick.  It  mines 
in  large  Ijlocks,  which  exhibit  the  "peacock"  hue  throughout, 
thus  indicating  the  presence  of  sulphur  in  considerable  quantity. 

This  coal  has  also  been  mined  for  local  supi)ly  on  the  land  of 
Peter  Kain,  where  it  is  four  and  one-half  feel  thick  and  has  six 
inches  of  bony  coal  and  slate  near  the  center. 


WEST  VIRGINIA  GEOLOGICAL  SURVEY.  315 

This  coal  was  once  opened  high  up  in  the  hills  near  Ford's 
Hotel,  on  the  Beverly  and  Buckhannon  pike,  70  feet  above  the 
Upper  Freeport  bed. 

Several  openings  in  this  coal  have  been  operated  by  the  fann- 
ers for  domestic  use  between  Kingsville  and  Talbot,  and  on  be- 
yond to  Hall's  mill,  on  the  Middle  Fork  river,  where  the  Mahon- 
ing coal  has  been  mined  along  the  pike  and  dug  into  at  several 
localities.  It  lies  here  eight}'  feet  above  the  Upper  Freeport  seam, 
and  above  it  two  other  thin  coals  crop  at  65  and  115  feet  respect- 
ively. 

Just  over  the  divide,  between  Laurel  run  (Avhich  empties  into 
the  Buckhannon  river)  and  the  ]\Iiddle  Fork  of  Valley  river,  one 
mile  from  D.  0.  Hall's  mill,  the  Mahoning  coal  has  been  mined 
quite  extensively  for  local  supply  on  the  land  on  Peach  Campbell, 
where  it  exhibits  the  following  structure  : 

Ft.    In.        Ft.    In. 


Shale  roof 

Coal 

Slate , 

Coal 

Slate 

Coal  I     lo     J 


2 

O 

O 

I 

o 

4 

O 

I 

lO 

3/2 


This  is  called  the  "Four-Foot"  bed,  and  near  Mr.  Campbell's 
house  the  '  'Three-Foot, ' '  or  Mason  coal,  was  once  opened  80  feet 
above  the  Mahoning. 

Several  openings  in  the  Mahoning  coal  have  been  made  along 
Laurel  run  between  P.  Campbell's  and  the  Buckhannon  river, 
three  to  four  miles  distant. 

On  Sand  creek,  Upshur  county,  which  empties  into  the  Buck- 
hannon river  ten  miles  below  Buckhannon,  this  Mahoning  coal 
has  been  mined  by  nearly  every  farmer  between  its  mouth  and 
several  miles  above.  In  this  region  the  coal  is  from  three  to  four 
feet  thick,  and  has  the  usual  slaty  partings  near  the  middle.  It 
is  mined  by  "Poke"  Foster,  M.  H.  Kiesley,  Luther  Shreeves,  B. 
F.  Hamilton  and  many  others.  The  interval  appears  to  be  thin- 
ner between  it  and  the  underlying  Upper  Freeport  coal  along  Sand 
creek  than  elsewhere,  since  at  some  localities  it  is  only  thirty  to 
thirty-five  feet  above  the  latter  coal,  as  illustrated  in  the  following 
section  measured  just  below  the  mouth  of  Big  Laurel  Fork  of  Sand 
creek  : 
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Ft.    In.        rt.    lu. 

Black  slate  

r  coal o 

slate o 

Coal,  Mahoning -l  coal i 

J  slaty  coal o 

[coal I 

Flaggy  sandstone  and  sandy  shale  i8      o 

'  coal o       I      ] 

shale o       3 

coal. o       2}4  f      2     10)^ 

shale o     10 

slaty  coal  i       6      J 

Gray,  sandy  shales 10      o 

Black  slate o       3 

Gray,  sandy  shales 2       6 

Upper  Freepor t  coal 


Coal,  local. 


Total 37     51^ 

Here  a  sporadic,  slaty  coal  makes  its  appearance  (as  frequent- 
ly happens)  a  few  feet  above  the  main  Upper  Freeport  bed. 

At  Mr.  Kiestling's  mine  on  Sand  creek,  one  mile  below  tlie 
mouth  of  Big  Laurel  branch,  the  Mahoning  coal  is  sixty  feet  above 
the  stream,  and  has  the  following  structure  : 

Ft.   lu.       Ft.   In. 

Coal  .  o  3 

Slate o  j 

Coal I  7 

Slate  and  coal o  8 

Coal I  8 

The  Upper  Freeport  coal  crops  along  the  bed  of  the  stream 
here,  and  a  black  slate  and  coaly  streak  shows  in  the  hills  70 
feet  above  the  Mahoning  coal,  while  115  feet  higher  a  massive 
sandstone  makes  a  terrace  around  the  hills,  capping  which,  at  235 
feet  above  the  Mahoning  coal,  is  a  bold  cliff  of  massive,  pebl)ly 
sandstone. 

The  Mahoning  coal  has  been  mined  along  the  Buckhannon 
river  just  below  the  mouth  of  Sand  creek,  and  at  the  mouth  of 
Handy  Camp  branch,  where  it  is  thirty-five  feet  above  the  water 
level. 

Just  below  this  tlic  coal  has  boon  gougod  out  of  tho  hills  along 
the  left  bank  of  the  Buckhannon,  only  twenty  feet  above  tlie 
water,  while  above  it  occurs  a  rather  massive  sandstone  cliff  (Up- 
por  Malioning)  at  fifty  feet,  and  a  very  bold  one  near  the  toj)  of 
tlir  bill  250  to  300  feet  higher. 

Onr  iiiijc  below  llio  nioiilli  of    Il.'indy   (';iin]i  llic  liuckliannon 
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river  veers  east,  and  the  Mahoning  coal  rises  rapidly  to  seventy- 
five  feet  above  the  same,  where  it  exhibits  the  following  structure  at 
the  mine  of  J.  H.  Wentz  : 

Ft.    In.        Ft.    In. 

Soft,  gray  sandyshales lo       o 

fcoal  I       o     1 

[coal - I     10     J 

The  heavy  sandstone,  just  under  the  Upper  Freeport  coal, 
comes  up  to  the  bed  of  the  Buckhannon  here,  and  makes  rapids 
along  the  same. 

In  the  southwestern  portion  of  Upshur,  and  the  adjoining  re- 
gion of  Lewis  and  Braxton  counties,  the  Mahoning  coal  has  fre- 
quently been  mined  for  domestic  use.  It  comes  about  eighty  feet 
above  the  thick  (10'-15')  and  impure  Upper  Freeport  bed  of  that 
region,  and  is  two  and  one-half  to  four  feet  thick. 

About  one  mile  above  the  mouth  of  Cherry  Fork  of  the  Lit- 
tle Kanawha,  the  Mahoning  coal  has  been  mined  on  the  land  of 
George  .Davis,  where  it  is  four  feet  thick,  with  a  slaty  streak  of 
three  to  four  inches,  near  the  center.  The  same  coal  is  mined  on 
Glady  creek  by  Lee  Cochran,  where  the  section  is  as  follows  : 

Ft.   In.        Ft.   In. 

Massive  sandstone,  Upper  Mahoning   

Shale  2 

(coal    16^ 
slate 02      >-      4     2 
coal   2     6     J 

On  Cherry  Fork,  two  and  one-half  miles  above  its  mouth, 
both  the  Mahoning  and  Upper  Freeport  coals  have  been  mined  on 
the  land  of  Harrison  Clayplole,  where  the  following  section  is  ex- 
posed near  the  Lewis-Upshur  county  line  : 

Ft.  In.        Ft.  In. 

Shale  

icoal   o     9      ] 
bony    coal 08, 
shale,  gray 03 
coal   2     6     J 

Concealed  and  sandstone So    o 

Upper  Freeport  coal   

The  same  coal  has  been  mined  in  the  hills  above  the  Upper 
Freeport  bed  at  the  head  of  Fallen  Timber  run,  Lewis  county 
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by  Lorenz  Farnash.  It  has  also  been  opened  along  the  pike  bigh 
up  in  the  hills  above  Little  \\'iia  Cat  Creek,  west  from  the  Little 
Kanawha  river. 

Below  Bulltown,  Braxton  county,  a  coal  eighteen  to  twenty 
inches  thick,  has  been  mined  at  an  elevation  of  thirty  to  forty  feet 
above  the  Little  Kanawha,  which  is  either  this  coal  or  the  Mason 
bed  above. 

On  the  Great  Kanawha  river,  in  southern  Kanawha  county, 
as  well  as  northern  Fayette  and  the  adjoining  region  of  Nicholas 
county,  a  bed  of  coal  has  been  mined  to  a  considerabe  extent  high 
up  in  the  hills  under  the  name  of  "No.  5,"  or  "JUock"  coal."  It 
lies  from  .sixty  to  seventy  feet  above  the  Kanawha  black  flint, 
and  was  formerly  su])posed  to  be  identical  with  the  "Big"  bed  at 
North  Coalhurg,  but  the  section  given  on  page  300  shows  that 
view  to  be  erroneous,  since  the  "Big,"  or  Mason  coal,  is  there 
found  ninety  feet  above  coal  "No.  5."  The  IMason  bed  has  thus 
been  confused  witli  the  true  No.  5,  which  was  named  long  ago  in 
the  region  of  Montgomery,  where  it  is  only  sixty  to  seventy  feet 
above  the  Kanawha  black  (lint,  because  it  was  regarded  as  the  fifth 
workable  bed  above  the  valley  floor. 

The  ]\Iason  coal  over-shoots  the  hills  in  the  INFontgomer}^  re- 
gion, however,  or  is  not  mined,  at  least,  and  hence  further  south, 
near  Cedar  Grove,  North  Coalhurg,  etc.,  where  the  Mason  coal  be- 
comes workal)le,  it,  too,  has  been  dubbed  "No.  5"  by  the  ojiera- 
ators,  snnpl}^  because  its  horizon  lies  above  the  Kanawha  black 
flint. 

The  gcMieral  section  referred  to,  however,  on  page  300,  sets  the 
matter  at  rest,  and  shows  that  the  "No.  5"  of  the  INIontgomery, 
Eagle,  and  Powelton  regions,  is  not  ihv,  "J>ig"  or  Mason  coal  bed, 
but  one  nearly  between  it  and  the  Kanawha  black  flint,  and  that 
it  answers  to  the  horizon  of  the  Mahoning  coal  of  the  northern  end 
oF  the  state. 

The  coal  is  a  genuine  "block"  in  its  structure  and  aspect,  and 
was  formerly  used  in  the  "raw"  state  to  some  extent  in  the  Ash- 
land, Kentucky,  furnaces.  In  these  "block"  coals,  the  thin, 
bright,  j)itchy  layers  of  coal  are  interstratilicd  with  layers  of  "min- 
eral charcoal,"  which  cause  the  fuel  to  l)uru  freely  without  fusing 
to  any  considerable  extent. 

The  bed  in  (jucstion  is  ()])crat<'d  in  tlic  summit  (»f  the  moun- 
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tain  at  Mt.  Carbon,   by  the  Great  Kanawha  Colliery  Company, 
and  there  A.  P.  Brady  measured  the  following  section. 

Ft.    lu.       Ft.    In. 

Sandstone,  Upper  Mahoning 

Coal I       4 

Fireclay o      4 

"Block"  coal o       8 

Slate,  trace 

"Block"  coal 6      o 

Elevation,  2060  feet  A.  T. 

The  analysis  of    the  sample  is    reported  by   Prof.    Hite   as 
follows  : 

Moisture 1.20 

Volatile  matter 33-36 

Fixed  carbon 60.  46 

Ash 4.  98 


Total 100.  GO 

Sulphur 0.76 

Phosphorus o.  004 

The  coal  is  shipped  north  and 'west  by  the  C.  &  0.  R.  R.  for 
steam  purposes. 

The  Carver  Bros,  have  a  mine  in  this  coal  one-half  mile  west 
of  Eagle,  Fayette  county,  nine  miles  below  Mt.  Carbon,  where  A. 
P.  Brady  reports  the  following  : 

Ft.  In.  Ft.  In. 

Sandstone 

Coal o      3 

Slate 10-20      o 

("gas"  coal ^       7      ) 
slate o       iy2>  7      (>% 

■'block'   coal 5     10      ) 

Elevation,  1639  feet,  A.  T.,  or  1000  feet  above  the  C.  &  0.  R. 
R.  grade. 

The  analysis  of  the  sample  is  reported  by  Prof.  Hite  as 
follows: 

Moisture o.  84 

Volatile  matter 37-78 

Fixed  carbon 57- 08 

Ash 4.  30 

Total  100.00 

Sulphur o.  84 

Phosphorus o.  004 
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Mr.  ^\'.  li.  Johnson  mines  the  coal  at  Crescent,a  mile  below 
the  last  locality,  and  there  A.  P.  Brady  reports  the  following 
structure  : 

Ft.    In.        Ft.    In. 

Sand.stone 

'"Draw"  slate i       6 

f  top  coal,  left  up i       o      ] 

I  slate o      3      I 

"No.    5"...  !  coal o     ii  7       5 

I  slate o       I       I 

i  block  coal 5       2      J 

Elevation,  1593  feet  A.  T. 

Analysis  of  sample,  reported  liy  Prof.  Hite  as  follows  : 

Moisture  i.  ii 

Volatile  matter 34-63 

Fixed  carbon 5907 

Ash 5.  19 

Total 100.  00 

Sulphur o.  74 

Phosphorus , o.  01 

Here  the  tliick  overlying  slate  of  the  previous  section  has 
thinned  to  onl}^  a  few  inches. 

The  Davis  Gordon  Company  mines  this  coal  in  the  same  re- 
gion between  Eagle  and  Montgomery,  and  thei-e  A.  P.  Brady 
measured  the  following  succession: 

Ft.    In.        Ft.    In. 

Sandstone 

I )  ra  w  si  ate o       6 

f  hard  (  "block"  )  coal o       S^^  1 

"No     q- J  slate o       i       |  ^ 

^°-    5     j  hard  ("block")  coal 4       o      M'       ' ^' 

[  "gas"  coal o     10      J 

Elevation,  1584  feet  A.  T. 

Analysis  of  sample  reported  Ity  Prof.  Tlite  as  follows  : 

Moisture  i.  07 

Volatile  matter] 34-46 

iMxed  carbon 59-31 

Ash 5.  16 

Total 100.  00 

Sulphur o.  77 

I'hosi)horus o.  004 

These   analyses  all   r(v<'al    a  coal  of   great  excellence,    being 
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very  low  in  both  ash  and  sulphur  and  high  in  fixed  carbon.  It  is 
greatly  prized  as  a  steam  coal,  and  bears  transportation  extremely 
well.  The  coal  from  all  of  these  mines  is  sent  to  market  both 
east  and  west  over  the  C.  tt  0.  R.  R. ,  being  carried  down  to  its 
grade  over  long,  steep  inclines,  1000  feet  in  vertical  elevation. 

The  analysis  of  this  coal,  so  different  in  the  amount  of  ash 
from  that  of  the  "Big"  bed  (Mason)  in  the  Cedar  Grove  region, 
is  almost  sufficient  in  itself  to  prove  the  two  beds  are  separate  and 
distinct  coal  horizons,  as  the  section  on  page  300  conclusively  dem- 
onstrates. 

Traced  northward  along  the  Kanawha  river  from  the  region 
of  Montgomery,  this  "No.  5,"  or  Mahoning  coal,  appears  to 
dwindle  in  size,  so  that  no  extensive  mining  operations  have  been 
undertaken  upon  it  below  Montgomery,  so  far  as  known  to  the 
writer.  At  the  old  Peabody  mines  above  Watson's  Hollow,  on  the 
north  bank  of  the  Kanawha,  near  Cedar  Grove,  ten  miles  north 
from  Montgomery,  the  main  body  of  the  coal  is  only  three  feet 
thick,  and  that  is  split  with  a  bone  or  "niggerhead."  The  coal 
still  retains  its  "blocky"  character  and  lies  ninety  feet  below 
the  "Big"  or  Mason  bed,  which  is  mined  in  tlie  hill  above,  and 
sixty-five  feet  above  the  Kanawha  black  flint,  which  crops  around 
the  slopes  below. 

In  the  region  of  Charleston,  where  this  coal  horizon  dips  under 
water  level,  the  bed  is  only  a  few  inches  thick,  and  occasion- 
ally disappears  entirely  in  the  great  sandstone  (Upper  and  Lower 
Mahoning)  mass,  which  surrounds  that  city. 

In  the  region  between  the  Great  Kanawha  and  Big  Sandy 
rivers,  through  Boone,  Lincoln,  Logan,  and  Mingo  counties,  this 
coal  has  not  been  studied,  but  it  doubtless  exists  in  good  develop- 
ment at  many  localities,  since  in  northern  Wyoming  county  the 
writer  has  ol^served  a  bed  of  coal  croj)ping  at  this  horizon  under 
the  great  cliffs  of  sandstones  which  cap  the  mountains  north  from 
Huff  creek. 

One  mile  above  Nolan,  Mingo  county,  the  Hatfield  Colliery 
Company  has  exploited  a  coal  bed  at  420  feet  above  the  one  (Win- 
ifrede)  now  mined,  and  600  feet  above  the  Tug  Fork  of  Big  Sandy 
river,  which  is  most  probably  this  same  coal,  since  it  possesses  the 
'  'block' '  or  splinty  type,  so  characteristic  on  the  Kanawha,  and 
appears  to  come  at  the  proper  geological  horizon  in  a  great  sand- 
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stone  (Mahoning)  mass,  that  crowns  the  river  hills.      It  has  the 
following  structure  at  the  locality  near  Nolan  : 

Ft.   In.        Ft.   lu. 

Massive,  coarse  .sandstone,  Upper  IMahoning,  visible  lo      o 

I  soft,  slaty  coal ..     05] 

,,     ,  I  splint,  or  "block"  coal i        x 

Coal u  "^11 

bone 02''' 


[  splint  or  "block"  coal 2       i 

A  coal  w  liicli  would  correlate  with  the  Mason  hed  has  been 
opened  in  the  hill,  sixty  feet  above  this,  and  then  at  230  feet,  over 
innnense  cliffs  of  sandstones  (Upper  Mahoning,  Buffalo,  etc.), 
reddish  shales  make  their  appearance  near  the  summits,  so  that  as 
this  is  j)ractically  the  same  succession  as  that  found  on  the  Great 
Kanawha  above  the  "No.  5,"  or  Mahoning  coal,  there  can  be  but 
very  little  doubt  about  the  correctness  of  the  suggested  identity. 

The  Hatfield  Colliery  Company  is  extending  its  "incline"  up 
the  hill  to  this  bed,  and  will  mine  it  on  a  commercial  scale. 

Where  opened  in  the  opposite  side  of  the  mountain,  on  the 
land  of  Virginia  Hatfield,  the  following  structure  is  reported  by 
the  Hatfield  Co.'s  mine  superintendent  : 

Ft.    In.        Ft.    In. 

Soft  coal I       I      I 

vSlate o       2      I    5       5 

Coal,  splint 4       2     J 

The  same  softer  coal  in  the  roof  of  the  Ix'd  ai)pears  to  charac- 
terize this  coal  on  Tug  river  as  on  the  Great  Kanawha. 

In  the  section  at  Irondale,  Preston  county,  the  Mahoning 
coal  is  three  feet  thick  and  seventy  feet  above  the  U})per  Freeport 
bed.  The  same  coal  is  also  exposed  in  the  cuts  along  the  B.  &  O. 
R.  R.,  between  Grafton  and  Fairmont,  on  either  side  of  the  Chest- 
nut ridge  anticlinal,  but  the  bed  is  only  two  to  two  and  one-half 
feet  thick,  and  about  sixty  feet  above  the  base  of  (he  Concmaugh 
series. 

THORNTON  Fl  UECL.V Y. 

Just  under  the  Mahoning  coal,  and  occasionally  rejilacing  it, 
there  occurs  a  fairly  good  bed  of  fireclay  in  a  few  regions  of  the 
state.  It  appears  to  have  more  importance  in  the  vicinity  of 
Thoriit<^n,    Taylor  county,   than  elsewhere,   and  the  stratum  has 
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been  designated  from  that  locality,  where  it  is  mined  and  shipped 
to  the  brick  factory  at  Hammond  and  other  points. 

It  crops  along  the  B.  &  0.  E..  R.  for  several  miles  between 
Grafton  and  Tunnelton,  and  should  prove  of  considerable  value, 
since  it  contains  both  the  hard  and  plastic  varieties  of  clay.  The 
bed  appi  ars  to  have  a  thickness  of  five  to  six  feet  where  exploited. 
It  has  not  been  mined  in  any  other  portion  of  the  state  so  far  as 
known  to  the  writer,  but  a  fireclay  is  frequently  present  at  this 
horizon. 

MAHONING  LIMESTONE. 

A  bed  of  gray,  impure  limestone  is  occasionally  found  in  the 
shale  interval  which  separates  the  two  members  of  the  Mahoning 
sandstone.  The  stratum  occurs  in  the  vicinity  of  Irondale  fur- 
nace, and  is  there  four  to  six  feet  thick  and  of  a  buff  or  yellowish 
hue.  No  marine  fossils  have  been  seen  in  the  rock,  and  it  is  evi- 
dently a  fresh  or  brackish  water  deposit. 

It  is  also  present  about  twenty  feet  above  the  Upper  Freeport 
coal  at  the  Meriden  mines,  below  Philippi,  where  it  is  exposed  in 
a  cutting  along  the  B.  &  0.  R.  R.  It  crops  in  the  hill  at  Moats- 
ville,  ten  miles  below  Philippi,  twenty  feet  above  the  Upper  Free- 
port  coal,  and  was  there  erroneously  referred  by  the  writer  to  a 
much  lower  horizon  (just  above  the  Lower  Kittaning  coal)  in  Bul- 
letin No.  65,  U.  S.  G.  Survey,  page  128. 

It  is  possibly  this  limestone  which  has  been  mined  for  agri- 
cultural purposes  m  the  hills,  sixty  to  seventy  feet  above  the  level 
of  Sandy  creek,  near  Bruceton,  Preston  county. 

In  the  southwestern  portion  of  the  state,  limestone  is  very 
rare  at  this  horizon,  but  near  Ceredo,  Wayne  county,  some  nug- 
gets of  limstone  may  be  seen  just  under  the  Upper  Mahoning  sand- 
stone in  the  cuts  of  the  N.  &  W.  R.  R. 

The  Johnstown  Iron  ore  of  Cambria  county,  Pennsylvania, 
belongs  at  this  horizon,  but  aside  from  scattered  nuggets  of  ore, 
and  ferruginous  shales  occasionally  present,  no  iron  accumulations 
have  been  noted  at  this  geological  level  in  West  Virginia. 

THE  UFFINGTON  SHALE. 

The  interval  which  separates  the  Lower  Mahoning  sandstone 
from  the  Upper  Freeport  coal  varies  greatly  both  in  thickness  and 
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character.  Frecjiiently  a  massive,  and  usually  bluish-gray, 
sandstone,  rests  directly  upon  the  underlying  coal  without  any  in- 
tervening shales  whatever.  At  other  times  a  dark,  sandy,  fossil- 
iferous  shale,  twenty  to  forty  feet  thick,  will  intervene  for  short 
distances,  to  be  entirely  displaced  by  massive  sandstones  within  a 
few  hundred  feet,  mostly  by  erosion,  which  took  place  during  the 
deposition  of  the  sandstone. 

These  shales  are  well  developed  at  the  village  of  Uffington, 
near  the  mouth  of  Booth's  creek,  three  miles  south  from  Morgan- 
town,  Monongalia  county,  and  they  have  been  designated  from 
that  locality. 

They  contain  marine  fossils  as  well  as  many  ])laiit  remains, 
and  it  is  from  this  horizon,  and  mostly  from  the  Ullhigton  locality, 
that  Dr.  John  J.  Stevenson  collected  the  specimens  identified  by 
Mr.  Meek,  and  j)ublished  in  the  Third  Annual  Report  of  the 
Board  of  Begents  of  the  West  Virginia  University  for  the  year 
1870. 

Since  this  publication  is  now  unobtainaljle,  the  list  of  fossils 
is  herewith  republished.  The  letter  of  Mr.  Meek  transmitting 
this  list  to  Dr.  Stevenson,  along  with  that  from  the  Crinoidal,  or 
Ames  limestone,  lias  already  been  given  on  page  257. 

As  tliis  is  the  only  systematic  collection  of  marine  fossils 
made  at  this  horizon  in  West  Virginia,  and  identified  l)y  one  so 
eminent  in  paleontology,  the  list  which  follows  possesses  especial 
interest  for  all  geologists: 

List  of  Fossils  in  Roof  Shales  of  the  Upper  Frecport  Coal,   A^ear  Morgan- 
town,    Monongalia  County,  JFest  I'irginia. 

*Crinoiclal  columns. 

Erisocrinus.      Undetermined  species. 

*Avicul<)pecten  cairhowArms  Stevenson  sp. — Pecten  liroadlieadi  Swal- 
low, and  Peclen  liawni  Geinitz. 

Allorisma.      Undetermined  species. 

*Nucula  ventricosa  Hall. 

tNucula  anodontoides  jlfeek. 

*Nuculaiia  bellistriata  Stevenson  sp. — A  very  small  attenuated  variety. 
Comnujn  in  .so-csilled  upper  Dyas,  Nebraska  City,  Nebraska 

fYoldia  carbonaria  Meek. 

tYolda  steveiusoni  Meek. 

*Scliizodus.      Undetermined  species.' 

*Kdmondia  aspenwalensis  Meek. 

Astartella.     Undelermined  s])ecies. 
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Macrocheilus  primigenius  Corirad. 

*Macrocheilus  ventricosus  Hall. 

Macrocheilus.      Undetermined  species. 

Polyphemopsis  peracutus  Meek  and   Worthen. 

*Euoniphalus  rugosus  Hall. 

■*Bellerophon  montf ortianus  Norzvood  and  Pratten. 

*Bellerophon  percarinatus  Conrad. 

*Bellerophon  carbonarius  Cox. 

Bellerophon  meekiana  Swallow. 

*Pleurotomaria  grayvilliensis  Norwood  and  Pratten. 

*Orthoceras  cribrosum  Geinitz. 

*Nautilus  occidentalis  Swallow. 

*Phi]lipsia  sangamonensis  Meek  and  Wortheti. 

*Productus  nebrascensis  Owen. 

*Productus  prattenanus  Norwood. 

*Athyris  subtilita  Hall.  Very  abundant  and  presenting  all  the  usual 
varieties. 

Productus.  Species  undetermined.  Very  small,  concentrically 
wrinkled. 

*Spirifer  (Martinia)  planoconvexus  Shumard. 

*Spirifer  cameratus  Morton. 

Aviculopecten.  Undetermined  species.  Probably  A.  occidentalis 
Shumard. 

*Hemipronites  crassus  Meek  and  Hayden. 

A  considerable  number  of  these  species  will  be  found  common 
to  the  Lower  Cambridge  limestone  fauna,  as  given  by  Dr.  G.  C.  Mar- 
tin, page  280-1  of  this  volume,  while  several  also  pass  on  up  into 
the  Ames  limestone  fauna,  200  feet  higher.  (See  list  given  on 
page  258.) 

No  large  collections  of  fossil  plants  have  been  made  from  the 
Uffington  shale  in  the  northern  end  of  the  state,  but  in  the  Great 
Kanawha  valley  ]\Ir.  David  White  has  made  large  collections  from 
the  roof  shales  of  the  Stockton  coal,  which  the  writer  considers  as 
identical  with  the  Upper  Freeport  bed  at  the  north.  A  hst  of  the 
fossil  plants  identified  by  Mr.  White  from  the  shales  above  the 
Stockton  coal  has  been  published  in  the  Bulletin  of  the  Geological 
Society  of  America,  Vol.  II.,  pp.  168-9,  from  which  the  following 
quotations  are  made  : 

*Species  known  to  range  through  the  whole  of  the  Coal  Measures  in 
the  West,  even  into  the  upper  beds  at  Nebraska  City,  Nebraska,  referred  by 
Profs.  Marcou  and  Geinitz  to  the  Permian  or  so-called  Dyas. 

tNew  species. 
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Planls  in  the  roof  of  the  Stockton  coal. — "The  Stockton  coal,  which  has  been 
identified  with  the  Upper  Freeport  coal  of  the  Allegheny  valley  by  Dr.  I.  C. 
White,  and  has  accordingly  been  made  by  him  the  topmost  stratum  of  the 
Allegheny  series  in  his  correlations  of  the  terranes  along  the  Kanawha  river, 
lies  from  30  to  50  feet  below  the  Black  flint,  beneath  which  the  upper  boun- 
dary of  the  Kanawha  formation  is  drawn  b}-  Messrs.  Campbell  and  Menden- 
hall. 

The  plant  collections  from  the  roof  of  the  Stockton  coal  at  a  number  of 
localities  t  include  the  following  species:" 

Name.  Locality. 

Pseudopecoptcris  cf.  numitiularia  (Gutb.)  *  Lx Bel.  ,  Buff. .  Sp. 

Mariopteris  miiricata  (Schloth.)  Brongn Hnr. 

"  nen'osa  (Brongn.  )Zeill.  % Bel. 

Sphenopteris  karwine7isis  Stur Buff.,  P.   G. 

•'  cf.   trichoMa/ioides  Brongn.* Buff. 

"  cf.  broadheadiD.W.* P.  G. 

"  ienetta  Brongn.     [Lesq.] Buff.  ,  P.   G. 

"  fnixta  Hchimp.  * Bel.  ,  P.  G. 

"  cf.  crepini.  Boul Buff.,  St. 

"  ophioglossoides  (Lx.)?*  Buff. 

"  hymenophylloides  Lx.  * Hur.,  St.  ,  P.  G. 

Pecopteris  villosa  Brongn.}*     [Lesq.] P.   G. 

Alethopteris  serlii  (Brongn.)  Goepp Buff.  ,  Sp. 

Neuropteris  ct.  gigantea  Sternb St. 

"  rarinet-'isBunhy*  Bel., Huff., Hur., St., P.G. 

ovata  Hoffm.  * P.  G. 

"  sp.  ci .  carrii 'Li's..  * Sp. 

"  scheuchzeri  Hoffm.* Bel., 

Calamites  ramosus  Artis St. 

Asterophyllites  equisetiformis  (Schloth. )  Brongn.  *..Bel. 

Annularia  ramosa  Weiss Bel., 

.s/ff/Za/a  (Schloth.  1  Wood* Bel. 

"  sphenophylloides  (Zenk.)  Gutb Buff.,  St. 

Sphenophyllum  cutieifoliiim  (Sternb.)  Zeill Buff. 

' '  lescurianum  D.  W .  * Buff. 

"  emarginatum  Brongn.* Sp. 

Lycopodites  meekii  Lx.  * Hur.,  St. 

Lepidodendron  cf.  brittsii  Lx.  • Bel. 

"  lanceolattim  hyi.* Hur.  ,  St. 

"  modulatum  h-x..* P.  G. 

Bolhrodendron  cf.  miiiutifolium  Boul  St. 

Lepidostrobus  cL  variabilis  L.  and  II Bel.,  St. 

Lepidophyllum  lauceolatnm  L.  and  II.  ?   St. 

Lepidocystis  vesicularis,  Lx Buff.  ,  St. 

Sigillaria  cL  Jissa  Lx.* Hur. 

Poacordaites  sp p.    g. 


Hur 

.,  St., 

Sp. 

St. 

St., 

P.  G. 

.  St., 

P.  G, 

,  St. 

,  Sp., 

P.  G, 

,  P. 

G. 
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Cordaicarpon  cin du in* P.  G . 

"  circularis  Lx.  ?* St. 

Palisoxyris  appendiailata  Lx.  * St. 

THE  STOCKTON  COAL  FLORA  AN  ALLEGHENY  FLORA. 

"It  needs  but  a  brief  comparison  of  the  foregoing  lists  with  the  lists  of 
Allegheny  plants  to  show  the  large  proportion  of  forms  (marked  with  the 
asterisk)  identical  with  those  found  in  the  Allegheny  valley.  Moreover,  the 
forms  so  designated  are  in  general  t3'pical  of  the  Allegheny  series,  and,  so 
far  as  I  recollect,  have  not  been  found  elsewhere  than  in  that  or  the  higher 
terranes.  The  Stockton  flora  is  almost  completely  composed  of  species 
found  in  the  Allegheny  valley  in  Pennsylvania,  at  Mazon  creek,  Illinois,  or 
in  Henry  county,  Missouri.  In  short,  we  have  here  a  normal  association  of 
the  identical  and  characteristic  forms  of  the  Allegheny  series — a  typical  Al- 
legheny flora. 

It  is  not  within  the  scope  of  this  paper  to  more  precisely  discuss  the  equiv- 
alence in  the  Pennsylvanian  section  of  the  several  Kanawha  terranes.  It  is, 
however,  proper  to  add  that  the  absence  of  the  higher  Pecopterids,  the  pre- 
sence of  certain  phases  of  the  species,  certain  older  elements,  as  well  as  the 
proportion  and  range  of  the  identical  forms,  bespeak  for  the  Stockton  flora 
a  place  not  higher  than  the  Clarion  group  in  the  Allegheny  series.  It  seems 
very  improbable  that  it  can  in  any  event  be  so  high  as  the  Upper  Kittan- 
ning." 

From  these  observations  of  Mr.  David  White,  it  will  be  seen 
that  his  preliminary  conclusions,  based  solely  upon  his  fossil  plant 
studies,  differ  vitally  from  those  of  the  writer,  based  largely  upon 
the  stratigrapic  order,  since  the  Stockton  fossihferous  shale,  which 
the  writer  would  correlate  with  the  Uflfington  shale  of  the  northern 
region  of  the  state,  is,  from  the  standpoint  of  its  included  fossil 
plants,  regarded  by  David  White  quite  as  low  down  in  the  Alle- 
gheny series  as  the  roof  shales  of  the  Clarion  coal.  In  other 
words,  while  the  writer  places  the  Stockton  coal  of  the  Great  Ka- 
nawha valley  at  the  top  of  the  Allegheny  series  upon  stratigraphic 
and  other  grounds,  Mr.  David  White,  on  paleobotannic  evidence, 
would  place  it  at  the  bottom  of  that  series.  The  question  as  to 
which  is  in  error  has  very  important  economic  consequences,  and 


t  Belmont  mine,  near  Crown  Hill  (Bel.);  Buffalo  I^ick  fork,  five  miles  above 
Cannelton  (Buff.  );  nfar  the  mouth  of  Hurricane  creek  (Hur.);  Stanton 
mine  on  Kellys  creek  (St.);  Spanglers  fork  of  Blue  creek  (Sp.  ),  and  from 
the  drift  back  of  the  schoolhouse  north  of  Pond  gap  (P.   G). 

I  Form  characteristic  of  the  Allegheny  series. 

^Identical  with  species  in  the  Allegheny  series. 
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luMice  is  of  more  tlian  purely  tlieoretic  interest.  The  evidence  pro 
and  con  will  he  more  fully  discussed  in  the  next  chapter,  and  ref- 
erence is  made  to  the  question  here  merely  to  call  the  reader's  at- 
tention to  the  fact  of  the  difference  in  conclusions  as  to  the  geolog- 
ical horizon  of  the  shales  in  the  roof  of  the  Stockton  coal  of  the 
Great  Kanawha  valley. 

THE  KANAWHA  DLACK  FLINT. 

In  the  midst  of  the  shales  (Uffington)  which  separate  the 
Stockton  coal  from  the  massive  sandstone  (Lower  ^Lahoning) 
ahove,  in  the  Great  Kanawha  valley,  there  rises  from  the  l^ed  of 
the  river  at  Charleston,  a  very  peculiar  and  characteristic  deposit, 
known  as  the  Kanawha  black  flint.  The  stratum  soon  rises  to 
the  level  of  the  C.  &  0.  R.  R.  grade,  and  is  well  exposed  in  the 
cuts  of  the  same  a  short  distance  south  from  its  Charleston  station. 

It  is  a  popular  but  a  mistaken  belief,  first  voiced  by  the  late 
Prof.  William  B.  Rogers,  in  his  Fifth  Annual  Geological  Report  of 
Virginia,  that  this  stratum  passes  under  the  bed  of  the  Kanawha 
river  at  the  mouth  of  Elk,  and  thus  gives  origin  to  the  "shoals" 
which  formerly  existed  there  before  the  Kanawha  was  slack-wa- 
tered, but  tliis  view  is  erroneous,  since  the  black  flint  is  only  ten 
feet  from  water  level  just  under  the  highway  bridge  across  the  Ka- 
nawha, and  its  rapid  northwest  dip  would  carry  it  beneath  water 
level  at  the  old  ferry,  near  the  C.  &  0.  R.  R.  station,  and  since  this 
rapid  dip  continues  on  northward  to  the  mouth  of  the  Elk,  one- 
half  mile  distant,  the  horizon  of  this  rock  must  ])e  many  feet  (40- 
00)  below  the  beds  of  both  rivers  at  their  junction. 

Hence  if  any  rocks  other  than  loose  boulders  are  ever  exposed 
in  either  river  at  Elk  '  'shoals, ' '  it  would  be  one  of  the  massive 
Mahoning  sandstones  which  crop  above  the  black  flint. 

The  character  of  this  Kanawha  blacic  flint  can  be  very 
well  seen  along  the  C.  &  O.  R.  R.  at  the  point  referred  to  between 
the  C.  (Sc  0.  Charleston  station  and  a  few  hundred  yards  south. 
Every  gradation  between  a  compact,  structureless  Hint  and  a  dark, 
stratified,  sandy,  fossiliferous  stratum  may  there  be  observed.  In 
it  the  writer  has  recognized  Productus,  Spirifera,  Discina,  and 
fragments  of  other  marine  forms  which  a])pear  to  be  of  the  same 
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type  as  those  collected  by  Dr.  Stevenson  from  the  Uffington  shale 
at  the  northern  end  of  the  state. 

This  fact  has  an  important  bearing  upon  the  origin  of  the 
flint  deposit,  whether  it  is  an  original  accumulation  of  silicious 
matter  like  the  flint  in  chalk,  from  the  silicious  skeletons  of  dia- 
toms and  other  minute  forms  of  life,  or  whether  the  silica  is  de- 
rived by  solution  from  the  overlying  sandstones,  and  has  invaded 
this  horizon  from  above  by  a  kind  of  chemical  replacement.  The 
latter  theory  appears  the  more  plausible  from  the  facts  already  at 
hand,  although  it  is  possible  that  both  agencies  may  have  opera- 
ted to  produce  the  flint  in  question. 

In  weathering  this  rock  breaks  up  into  rudely  rectangular 
forms  two  to  three  inches  thick  and  eight  to  ten  inches  long  which, 
being  practically  insoluble,  line  the  streams  and  cover  the  ground 
with  their  bluish- black  fragments  up  to  the  line  of  outcrop. 

The  weathered  surface  of  this  bed  presents  a  peculiar  wavy 
or  undulating  structure  which  appears  to  be  characteristic  of  the 
deposit  over  a  wide  area.  The  distribution  of  this  Kanawha 
BLACK  FLINT  was  formerly  supposed  to  be  confined  entirely  to 
Kanawha  and  Fayette  »counties,  but  the  writer  has  recently  found 
it  in  Clay  and  northern  Nicholas. 

From  Charleston  southward  this  rock  rises  rapidly,  and  soon 
attains  an  elevation  of  several  hundred  feet  above  the  Kanawha, 
its  hard  and  resisting  nature  having  contributed  much  to  the  pres- 
ervation of  the  precipitous  slopes  of  the  Kanawha  valley,  as  well 
as  the  underlying  coal  series.  Its  crop  gets  higher  and  higher 
above  the  valley  floor  until  it  escapes  from  the  summits  at  Ans- 
ted,  in  Fayette  county,  where  it  overlooks  the  junction  of  the 
Gauley  and  New  rivers  from  an  elevation  of  more  than  1500  feet 
above  the  vallevs. 

On  the  Elk  river  the  horizon  of  this  flint  is  below  water 
level,  from  Charleston  to  twenty-five  miles  above,  where  theemer- 
gance  of  the  hard  massive  flint  stratum  from  the  bed  of  the  river 
makes  the  rapids  known  as  Queen  "shoals."  A  mile  farther  up 
Elk  the  stratum  crops  along  Spread  "shoals"  run  and  at  Porter 
creek,  another  mile  beyond  it  rises  to  the  level  of  the  C.  C.  &  S. 
R.  R.  grade  in  a  massive  ledge  7  feet  thick. 

Between  this  point  and  Clay,  it  disappears  as  a  conspicuous 
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bed,  but  traces  of  it  are  reported  to  occur  near  the  Court  Hoasein 
the  town  of  Clay. 

Buffalo  creek  puts  into  the  Elk  from  the  south  at  Clay,  and 
although  the  horizon  of  the  Hint  is  constantly  al)0ve  water  level, 
it  has  not  been  observed  until  near  the  head  of  its  Lily  fork  at  the 
northern  edge  of  Nicholas  county.  Mr.  W.  Thompson,  Jr.  first 
reported  its  presence  in  that  region,  on  the  line  between  Clay  and 
Nicholas  counties,  and  the  writer  subsequently  found  its  outcrop 
three  miles  eastward  where  the  Clay-Ni(;holas  road  crosses  the 
Lily  branch.  It  there  juts  out  of  the  bank,  10  feet  above  the  wa- 
ter, in  a  ledge  5  feet  thick. 

No  one  has  reported  its  presence  definitely  in  Boone  county, 
and  the  writer  has  not  made  the  necessary  examinations  to  deter-" 
mine  its  presence  or  absence  there. 

Being  so  conspicuous  in  appearance,  when  once  carefully  ob- 
served, it  can  never  be  confused  with  any  other  stratum  in  the 
Kanawha  series,  and  hence  it  was  long  ago  designated  by  Prof. 
Wm.  B.  Rogers  as  the  dividing  line  between  the  two  coal  series. 
His  description  of  this  bed  is  so  apt  that  it  may  well  be  quoted 
from  his  Fifih  Annual  Geological  Report  to  the  Stale  of  Virginia 
in  1839,  as  follows  : 

"The  landmark  to  which  I  here  alhide,  and  which  was  first  recognized, 
and  atterwards  diligently  traced  by  my  brother  Prof  J.  B.  Rogers,  consists 
of  a  band  of  black  or  bhiish  black  silicious  rock,  approaching  the  character 
of  a  flint  or  hornstone,  which  is  found  in  the  hills  at  the  height  of  several 
hundred  feet  above  the  river  near  the  falls  (Kanawha),  and  which,  accom- 
panying the  subjacent  strata  in  their  various  undulations,  and  their  ultimate 
steady  western  dip  as  they  extend  down  the  river,  is  seen  to  disappear  below 
the  water  level  at  the  Elk  river  shoals. 

This  stratum  from  its  striking  peculiarity  of  character,  and  its  constan- 
cy of  geological  position,  furnishes  a  standard  line  with  which  to  compare 
the  rocks  and  coal  seams  both  above  and  beneath,  and  may  be  regarded  in 
this  region  as  clearly  defining  the  boundary  between  the  upper  and  lower 
series.  As  will  be  seen  hereafter,  throughout  the  tract  extending  from  the 
falls  (Kanawha)  to  the  point  at  which  the  flint  comes  down  to  the  river  lev- 
el, no  seams  of  coal,  but  such  as  are  local  and  of  insignificant  extent,  occur 
in  the  hills  above  this  stratum,  but  as  we  proceed  toward  the  west,  and  thus 
in  virtue  of  the  westerly  dip  of  the  rock,  pass  successively  into  strata  higher 
in  lliL- geological  order,  we  meet  with  one  or  more  coal  seams  (Pittsburg) 
associated  with  the  shaly  rocks  already  noticed  as  predoininatintr  in  the  up- 
per series." 

And  again  on  a  sul)sc(pi('nt  |)age,  1.  c. ,  he  says  : 
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"BLACK  SILICEOUS  ROCK,  FLINT  OR  HORNSTONE." 

"This  remarkable  deposit  which  here  appears  of  the  thickness  of  seven 
feet,  and  at  an  elevation  in  the  hills  above  the  road  at  Ryder's  creek  of  466 
feet,  may  be  traced  by  its  debris  from  near  the  falls  (Kanawha),  and  seen 
capping  the  hills  in  broken  masses  at  the  head  waters  of  Scrabble  creek.  It 
is  found  up  the  northwest  side,  forming  the  tops  of  the  hills,  but  cannot  be 
traced  in  this  direction  above  Twentj'  Mile  creek.  Thence  it  proceeds  with 
a  general  gentle  dip  to  the  northwest,  and  is  found  up  all  creeks  flowing  into 
the  Kanawha  river.  At  Smither's,  Ryder's  and  Hughes's  creeks  it  occupies 
a  considerable  elevation  in  the  hills,  being  overlaid  by  a  coarse  sandstone, 
which  as  low  down  as  Keller's  (Kelley's)  creek,  is  found  to  be  a  conglomerate. 
It  is  readily  distinguished  from  all  the  associated  strata  by  the  resistance 
which  it  furnishes  to  disintegrating  agency;  and  by  its  always  presenting  a 
regular  bedding  and  an  angular  sharp  structure.  No  fossils  can  be  detected 
in  it,  but  at  Ryder's  creek  the  blue  shales  upon  which  it  reposes  are  observed 
to  contain  a  few  impressions  of  shells. 

Although  throughout,  the  structure  of  this  rock  is  remarkably  uniform, 
sometimes  it  assumes  the  character  of  a  black  siliceous  shale,  particularly 
in  its  lower  portion.  And  above,  it  is  so  dense  and  vitreous  as  to  be  readily 
mistaken  for  true  flint,  and  properly  entitled  to  the  name  of  hornstone.  " 

This  bed  has  been  used  as  a  "key"  rock  in  the  cor- 
relation of  the  Kanawha  coals  by  everyone  who  has  attempted 
their  classification  since  Rogers  (W.  B. )  first  described  and  named 
it  the  BLACK  FLINT,  sixty-fivc  years  ago.  It  was  one  of  the 
sources  of  arrow  material  made  use  of  by  the  Indians,  and  arrows 
manufactured  from  it  are  scattered  through  many  adjoining 
counties. 

A  light  gray  flint  occurs  in  this  same  geological  zone  at  the 
crest  of  the  Volcano-Burning  Springs  anticlinal,  on  Hughes'  river, 
near  the  California  House,  Wirt  county,  and  a  silicious  shale,  hav- 
ing the  same  peculiar  physical  aspect,  crops  near  the  western  end 
of  Cut  No.  80  at  Anderson,  Preston  county,  ten  to  fifteen  feet 
above  the  Upper  Freeport  coal. 

A  few  feet  above  the  black  flint  in  Fayette  county,  West 
Virginia,  there  occurs  an  impure,  slaty  bed  of  coal  which  in  Bul- 
letin No.  65,  U.  S.  G.  Survey,  was  termed  the  "Middle  Cannel- 
ton"  coal,  the  "No.  5  Block"  coal  above  being  named  the  "Up- 
per Cannelton,"  and  the  Stockton  coal  below  the  flint,  the  "Low- 
er Cannel  ton."  It  is  now  believed  that  the  "No.  5  Block"  coal 
represents  the  Mahoning  bed,  and  that  the  thin,  impure  iVIiddle 
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Cannelton  layer  is  simply  the  "rider"  so  often  observed  in  the 
roof  of  the  Upper  Freeport  bed,  a  few  feet  above  the  main  body 
of  the  latter  coal,  and  since  the  name  Stockton  coal,  or  Stockton 
cannel  bed,  is  much  in  vogue  for  the  name  of  the  first  coal  under 
the  BLACK  FLINT,  the  entire  list  of  '  'Cannelton' '  names  is  dropped 
from  the  terminology  in  this  volume. 


CHAPTER  V. 


THE   ALEGHENY   SERIES,  NO.  XIII. 


Below  the  last  described  (Conemaiigh)  rock  series,  and  bound 
up  between  two  great  sandstone  deposits,  the  Mahoning  above  and 
the  Homewood,  or  Tionesta,  below,  the  First  Geological  Survey  of 
Pennsylvania  discovered  a  group  of  strata  holding  valuable  coal 
beds,  not  sporadic  and  irregular  as  those  in  the  Barren  or  Cone- 
maugh  series  above,  but  extending  in  valuable  thickness  and 
quality  over  wide  areas.  Since  these  beds  were  first  developed  and 
explored  along  the  Allegheny  river,  this  coal  series  was  designated 
from  that  stream,  and  also  termed  the  Lower  Productive  Meas- 
ures, as  well  as  No.  XIII  in  the  Rogers  scheme  of  Formation 
Numbers. 

As  already  related,  the  original  nomenclature  of  Rogers  in- 
cluded the  Mahoning  sandstone  in  this  series,  thus  extending  100 
to  150  feet  above  the  present  top  of  the  Allegheny  beds  as  limited 
by  later  geologists.  That  these  sediments  thus  formerly  included 
in   the  Allegheny  measures  are  more  nearly  related  to  the  main 
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portions  of  tlie  Allegheny  beds  below  than  to  those  which  overlie 
the  Mahoning  sandstones  with  great  masses  of  red  shale,  and 
holding  faunas  and  floras  closely  related  in  man}'  respects  to  the 
Pernio  Carboniferous  rocks  of  the  west,  has  already  been  stated, 
"Whether  convenience  and  reasonable  certainty  in  classification 
should  outweigh  real  affinity,  is  the  only  question  involved  as  to 
whether  ihe  classification  should  remain  as  now  constituted,  and 
used  in  this  volume,  or  whether  it  should  be  revised  by  a 
a  substantial  return  to  the  less  convenient  but  more  })hiloso[)hical 
usage  of  the  earlier  geologists  of  Pennsylvania.  This  question 
can  hardly  be  decided  until  after  the  entire  Coal  Measure  sedi- 
ments have  been  carefully  studied  in  detail,  with  the  aid  of  the 
new  and  more  accurate  maps,  and  vaster  mining  enterprises,  shafts 
borings,  etc. ,  to  which  the  younger  school  of  geologists  will  have 
access,  but  which  were  denied  to  their  predecessors. 

The  Allegheny  series,  as  here  limited,  is  capped  at  the  top 
with  the  widely  distributed,  easily  recognized,  and  valuable  Upper 
Frccport  coal  bed,  and  extends  down  through  several  beds  of  fire- 
clay, limestone,  coal,  shale,  and  sandstone,  until  a  marked  change 
in  lithology  takes  place,  the  sandstones  becoming  harder,  more 
massive,  often  very  pebbly,  and  of  a  lithologic  type  quite  different 
from  the  ordinary  sandstones  of  the  Allegheny  series,  accompa- 
nied, of  course,  with  a  change  in  the  character  of  the  imbedded 
fossil  plants.  The  physical  change  at  the  base  of  the  series  is 
generally  very  striking,  so  that  the  observer,  once  familiar  with 
the  lithologic  type  of  the  Allegheny  sediments,  finds  but  slight 
difficulty  in  differentiating  the  basal  beds  of  the  latter  from  the 
underlying  Pottsville.  True,  sometimes  the  members  of  the 
Fre('[)ort  sandstone  grow  very  massive  and  conglomeratic  and  as- 
sume a  type  that  is  so  like  the  Pottsville  as  to  readily  lead  the 
stratigrapher  into  error,  especially  where  the  full  series  is  not  ex- 
posed, but  this  is  only  a  local  and  temporary  phase,  and  can 
always  be  avoided  by  a  careful  study  of  the  overlying  Conemaugh 
beds. 

The  thickness  of  this  Allegheny  series  varies  greatly  in  differ- 
ent portions  of  the  field.  Entering  the  state  from  Pennsylvania 
in  Monongalia  and  Preston  counties,  the  series  has  in  Monongalia 
a  minimum  thickness  of  about  225  feet,  which  soon  expands  east- 
ward to  275  to  300  in  Pn-ston,  and  slightly  more  in  Mineral  and 
Grant. 
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Traced  southwestward,  the  series  rapidly  expands  along  its 
eastern  crop  through  Barbour  and  Upshur,  so  that  at  the  head  of 
the  Buckhannon,  in  Randolph,  and  on  the  Little  Kanawha,  in 
Webster  and  Lewis,  the  series  has  a  thickness  of  500  to  600  feet, 
which  thickens  up  still  more  through  Nicholas,  Clay,  and  Fayette, 
so  that  when  the  Great  Kanawha  is  reached,  1000  feet  of  sediments 
occur  between  the  Upper  Freeport  coal,  or  the  closely  overlying 
Kanawha  black  flint,  and  the  top  of  the  undoubted  Pottsville 
beds  below.  This  thickness  holds  through  southern  Kanawha, 
Boone,  northern  Wyoming,  southern  Logan  and  Mingo,  to  the 
southern  line  of  the  state,  and  may  even  be  greater  there. 

Just  how  this  great  thickening  of  the  sediments  takes 
place  is  not  exactly  clear,  whether  by  the  gradual  introduc- 
tion of  new  and  older  beds  entirely  unrepresented  at  the  north- 
east, or  by  the  thickening  of  the  sandstones,  shales,  etc.,  which  sep- 
arate the  several  coal  beds. 

From  the  fact  that  the  same  number  of  commercially  valua- 
ble coals  exist  on  the  Great  Kanawha  river  as  on  the  Allegheny, 
together  with  the  known  fact  that  the  interval  between  the  Ka- 
nawha BLACK  FLINT  and  the  Campbells  creek  coal  thickens  from 
410  feet  at  Campbell's  creek  to  650  feet  at  Montgomery,  twenty 
miles  south,  in  which  distance  both  beds  are  constantly  above 
water  level,  and  can  be  traced  without  probability  of  error— these 
facts  led  the  writer  to  believe  that  as  the  Upper  Freeport  coal,  at 
the  top  of  the  series,  appeared  to  extend  through  to  the  Kanawha 
river  continuously  from  the  northern  line  of  the  state,  so  too,  the 
other  coal  horizons,  persistent  over  all  of  western  Pennsylvania, 
very  probably  extended  on  southwestward  like  the  Upper  Free- 
port,  and  that  the  sediments  separating  them  at  the  north  simply 
expanded  three  to  four  fold  in  passing  southward  to  the  Great 
Kanawha  region,  where  observations  had  shown  that  not  only  the 
Allegheny  series  had  greatly  expanded,  but  also  the  Conemaugh 
beds  above,  as  well  as  the  Pottsville,  Mauch  Chunk,  and  Green- 
brier series  below. 

Mr.  David  White,  the  eminent  authority  on  Carboniferous 
fossil  plants,  however,  has  reached  conclusions  opposed  to  those 
outlined  above.  He  concludes  on  the  evidence  of  the  flora  alone, 
not  that  the  main  mass  of  the  Kanawha  series  belongs  in  the 
Pottsville  (for  his  views  coincide  with  the  writer's  as  to  the  top  of 
the  Pottsville  beds  on  the  Kanawha),  but  that  the  bulk  of  the 
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sediments  represent  new  elements  unknown  at  the  north,  and  in- 
termediate between  the  Alleglieny  and  Pottsville  sediments,  and 
representing  the  Ix)wer  Coal  Measures  of  Europe,  the  flora  of 
which  had  not  previously  been  found  in  America  until  Mr.  White 
took  up  the  study  of  the  Kanawha  series.  Whether  the  one  or 
the  other  of  these  views  is  correct,  or  whether  the  truth  will  finally 
be  found  in  a  combination  of  causes  which  partially  supports 
both  theories,  must  be  left  for  future  and  more  detailed  studies, 
since  it  has  been  impossible  as  yet  (owing  to  lack  of  time  and  the 
undeveloped  condition  of  large  intervening  areas)  to  trace  the 
Allegheny  series  as  a  whole  continuously  from  Barbour  county, 
where  the  thickening  begins,  across  to  the  Great  Kanawha,  al- 
though it  has  been  possible  to  follow  the  Upper  Freeport  coal  at 
its  top  with  a  liigh  degree  of  certainty  until  it  merges  into  the 
Stockton  cannel  seam,  tlie  first  coal  l^elow  the  Kanawha  black 
FLINT,  thus  confirming  the  conclusions  of  Rogers  and  his  assist- 
ants in  placing  the  black  flint  at  the  base  of  the  Conemaugli  series 
instead  of  at  the  base  of  the  Allegheny,  where  Mr.  David  White's 
conclusions  would  correlate  the  Kanawha  flint  with  the  Ferrif- 
erous, or  Vanport  limestone  of  Western  Pennsylvania.  This 
conflict  of  evidence,  in  which  the  fossil  plants  must  yield  to  the 
stratigraphic  results  at  the  top  of  the  Kanawha  series,  of  course, 
weakens  the  argument  derived  from  them  as  to  the  other  coal  beds 
of  that  region,  300  to  600  feet  below  the  black  flint,  being  older 
and  lower  in  the  geologic  time  scale  than  any  of  the  coals  of  the 
Allegheny  series. 

This  question  will  be  further  considered  when  the  Upper 
Freeport  coal  is  discussed,  and  traced  from  the  northern  line  of 
the  state  southwestward  to  the  Great  Kanawha  river,  in  subsequent 
pagas  of  this  volume. 

TOPOGRAPHY. 

The  topography  made  by  the  Allegheny  series  is  generally 
very  much  the  same,  except  where  the  thickness  is  greatly  in- 
creased. The  outcrop  of  the  beds  makes  a  fairly  rich  .';oil,  covering 
slopes  often  quite  broken  and  rugged,  an<l  frecjuently  too  steep  for 
convenient  tillage,  but  usually  bearing  a  fine  growth  of  timber, 
and  fonning  excellent  grazing  lands.  The  hills  are  usually  ter- 
raced with  a  series  of  benclies,  rudely  parallel  to  each  other,  which, 
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as  Prof.  Lesley  long  ago  showed  in  his  classic  work,  '  'Coal  and 
Its  Topography,"  mark  the  outcrops  of  the  several  coal  beds, 
since  the  soft  rocks  (shales  and  clays),  usually  found  in  connect- 
ion with  every  coal  bed,  are  more  readily  eroded  than  the  hard 
beds  (sandstones)  either  above  or  below.  The  coal  bench  terraces 
are  not  confined  to  the  topography  of  the  Allegheny  series,  since 
they  are  due  to  a  general  law  of  erosion,  and  occur  in  the  Cone- 
maugh  and  Monongahela  series  above,  as  well  as  in  the  Pottsville 
below.  The  terraces  are  more  strikingly  illustrated  in  the  Alle- 
gheny, however,  because  the  coals  are  closer  together  and  more 
numerous  in  these  measures  than  in  the  others. 

Through  the  southwestern  portion  of  the  state,  where  the 
Allegheny -Kanawha  series  attains  great  thickness,  say  from  Web- 
ster county  on  through  to  the  Big  Sandy  river  at  the  Kentucky 
boundary,  the  crop  of  these  rocks  is  marked  by  such  steep  and 
cliff-like  slopes,  that  much  of  the  surface  is  not  arable,  while  a 
considerable  portion  is  even  too  steep  for  grazing,  except  along 
the  narrow  valleys,  from  which  the  slopes  rise  at  angles  of  25°- 
40°  up  to  the  long  narrow  ridges  capped  by  the  Mahoning  sand- 
stones, 1000  to  1500  feet  above. 

When  these  beds  dip  beneath  the  surface  of  the  ground, 
westward  from  the  eastern  margin  of  the  Appalachian  field,  the 
only  knowledge  of  them  obtainable  is  from  the  records  of  oil  and 
gas  well  borings,  since^  except  in  Hancock  county,  along  the 
northern  Pan  Handle  of  the  state,  they  do  not  come  to  the  surface 
again  until  the  northwestern  side  of  the  Appalachian  field  is  ex- 
posed in  Ohio. 

The  records  of  many  hundreds  of  gas  and  oil  wells,  drilled 
in  nearly  every  portion  of  this  deeply  buried  area,  do  not  bear 
out  the  promise  of  valuable  coal  beds  in  the  Allegheny  series 
over  a  considerable  portion  of  the  state,  since  very  many  records 
reveal  no  coal  whatever,  and  others  find  only  thin  streaks  at  the 
horizon  where  valuable  beds  occur  at  the  surface.  Except  for  the 
general  thinning  westward,  the  series  holds  its  thickness  all  right, 
but  the  coal  beds  are  simply  not  present  in  valuable  quantity  if 
we  can  believe  the  evidence  of  the  oil  well  drillers.  True,  they 
do  not  drill  for  coal,  and  the  latter  is  only  noted  incidentally,  as  a 
rule,  and  hence  there  is  a  slight  chance  that  in  some  of  the  areas 
at  least,  where  )io  coal  has  been  reported  by  the  oil  and  gas  well 
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drilling,  the  diamond  or  core  drill  may  yet  be  able  to  discover  one 
or  two  workal)le  beds.  Still,  it  is  merely  a  chance,  and  hardly 
probable  in  view  of  the  many  wells  giving  the  same  negative  re- 
sults over  such  wide  areas. 

In  the  early  operations  for  oil  and  gas,  which  were  confined 
largely  to  the  northern  region  of  the  state,  especially  the  vicinity 
of  Mannington,  Marion  county,  a  thick  bed  of  coal  was  generally 
reported  about  200  feet  below  the  top  of  the  Allegheny  series, 
The  same  reports  came  also  from  Wheeling  and  Parkersburg,  and 
hence  in  discussing  this  subject  of  the  existence  of  valuable  fuel 
in  the  Allegheny  series,  under  the  central  portion  of  the  Appa- 
lachian field,  in  Bulletin  65  of  the  U.  S.  G.  Survey,  the  evidence 
appeared  to  be  in  favor  of  the  presence  of  at  least  one  or  more 
coals  of  merchantable  thickness  under  the  entire  area  where  these 
beds  are  deeply  buried.  Since  then,  however,  so  many  more  oil 
and  gas  wells  have  been  drilled  in  the  other  counties  of  the  state, 
where  no  coal  of  any  importance  was  found  in  the  Allegheny  se- 
ries, that  the  writer  is  prepared  to  believe  that  but  little  or  no 
coal  of  commercial  value  will  be  found  in  the  Allegheny  series 
under  the  counties  of  western  Monongalia,  Marion,  Wetzel,  Ty- 
ler, Pleasants,  Wood,  Ritchie,  Doddridge,  Harribon,  Lewis,  Gil- 
mer, Calhoun,  Wirt,  Roane,  Jackson,  Mason,  and  large  areas  of 
central  Cabell  and  Wayne,  and  hence  that  the  original  idea  of 
Dr.  John  J.  Stevenson  may  finally  prove  the  correct  one,  viz : 
that  most  of  our  principal  coal  bt-ds  were  deposited  in  a  fringe  or 
zone,  many  miles  in  width  around  the  edges  of  the  Ai)palachian 
field,  while  the  main  inner  area  was  l)arren  ground  so  far  as  coal 
deposition  is  concerned. 

We  know  this  is  true  for  the  Pottsville  coal  series  of  Pennsyl- 
vania, Ohio  and  West  Virginia,  and  except  over  the  northern  end 
of  the  Appalachian  trough,  appears  to  be  true  for  the  great  Pitts- 
burg i)ed  of  the  Monguhela  series.  Of  course,  this  fringe  of  pro- 
ductive coal  beds  is  twenty  to  thirty  miles  in  width,  but  even 
that  is  a  narrow  belt  compared  with  the  great  barren  areas  lying 
between  the  two  borders  of  the  trough. 

The  main  beds  of  the  Allegheny  series,  which  have  received 
distinct  names  in  western  Pennsylvania,  are  the  following: 


Upper  Freeport  coal. 
Tapper  Freeport  lime 


mestonc. 
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Upper  Freeport  sandstone. 

Lower  Freeport  coal. 

Lower  Freeport  limestone. 

Lower  Freeport  sandstone. 

Upper  Kittanning  coal. 

Johnstown  (cement)  limestone. 

Middle  Kittanning  coal. 

Lower  Kittanning  coal. 
.  Lower  Kittanning  fireclay. 

Lower  Kittanning  sandstone. 

Buhr  stone,  iron  ore. 

Ferriferous  (Vanport)  limestone. 

Clarion  coal. 

Brookville  coal. 
Other  beds  in  this  series  have  been  named  whose  distribution 
is  only  local,  but  those  given  above  are  the  principal  ones  which 
can  be  traced  and  identified  over  wide  areas. 

The  late  Dr.  Edward  Orton,  Sr. ,  State  Geologist  of  Ohio,  has 
shown  that  all  of  the  main  strata  in  the  Allegheny  series  of  west- 
ern Pennsylvania,  can  be  traced  bodily  across  that  state  from 
where  they  enter  it  in  Columbiana  county  to  where  they  leave  it 
to  enter  Kentucky  from  Lawrence  county,  250  miles  from  the 
Ohio-Pennsj^vania  boundary. 

In  this  intervening  distance,  some  of  the  coal  beds  may 
change  in  thickness,  or  disappear  entirely  over  areas  of  consider- 
able size,  but  they  ultimately  come  into  the  section  again,  go  that 
the  integrity  of  the  persistent  beds  of  the  Allegheny  series  in  Penn- 
sylvania, is  maintained  entirely  across  the  state,  and  this  is  true, 
not  oi\ly  of  the  coal  beds,  but  also  of  the  limestones,  sandstones, 
FIRECLAYS  and  even  the  iron  ores,  so  that  a  section  in  Lawrence 
county  is  practically  a  duplicate  of  one  in  Columbiana. 

This  simplicity  and  regularity  of  the  stratigraphic  column  in 
Ohio  along  the  northwestern  crop  of  the  Appalachian  coal  field, 
does  not  hold  good  when  we  cross  to  the  southwestern  border  and 
attempt  to  follow  it  southwestward  across  West  Virginia,  since  in 
the  intervening  region  between  the  Pennsylvania- West  Virginia 
boundary,  and  the  Kentucky- West  Virginia  border,  there  occurs 
that  enormous  thickening  of  the  entire  Coal  Measure  column  of 
rocks,  which  interrupts  the  continuity  of  individual  beds,  so 
beautifully  illustrated  in  Ohio,  where  the  roeasures  maintain  prac- 
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tically  tlie  same  thickness,  and  hence  a  section  thnnigh  the  Alle- 
gheny series  in  Monongalia  and  Preston  counties,  at  the  northern 
line  of  the  state,  bears  very  little  physical  resemblance  to  one  in 
Mingo  county  at  the  Kentucky  border,  through  what  appears  to  be 
the  equivalent  of  the  Allegheny  series  at  the  northern  line  of  the 
state. 

It  is  known  with  a  high  degree  of  certainty  that  the  great 
coal  bed  (Upper  Frceport)  at  the  top  of  the  Allegheny  series,  ex- 
tends across  this  southeastern  border  of  the  Appalachian  field  in 
an  almost  continuous  slieet,  but  whether  or  not  the  five  other 
main  coal  beds  below,  viz :  Lower  Freeport,  Upper  Kittanning, 
Middle  Kittanning,  Lower  Kittannmg,  and  Clarion,  maintain 
their  continuity  through  the  mass  of  thickening  sediments  and 
emerge  on  the  Great  Kanawha  as  the  live  coal  beds  found  there 
in  the  Kanawha  series,  below  the  Stockton  cannel  (Upper  Free- 
port)  viz :  the  Coalburg,  Winifrede,  Cedar  Grove,  Campbells 
creek,  and  Eagle  beds  respectively,  cannot  yet  be  demonstrated. 
The  evidence  drawn  by  inference  from  the  continuity  of  the  coals 
on  the  northwestern  side  of  the  Appalachian  field  tends  to  induce 
the  belief  that  as  we  find  the  sanie  number  of  more  or  less  per- 
sistent coal  beds  between  the  Conemaugh  series  aiid  the  Potts- 
ville  beds  in  the  southwestern  portion  of  the  state  that  we  do  at 
the  northeastern  border,  it  may  be  possible  that  they  represent 
the  same  jcoal  horizons  with  greatly  thickened  intervening  sand- 
stones and  shales. 

Of  course,  the  other  view  of  the  matter  is  that  held  by  Mr. 
David  White,  the  paleobotanist,  in  his  paper  on  the  "Relative 
Ages  of  tlie  Kanawha  and  Allegheny  Series  as  Indicated  by  tlie 
Fossil  Plants,"  i)ublishcd  in  the  Bulletin  of  the  ({.  S.  A,,  Vol. 
XL,  pp.  145-178,  March,  1900,  in  which  lie  maintains  from  the 
evidence  of  fossil  plants,  that  the  Kanaw^ha  coals,  cxce})t  i)ossibly 
the  two  highest  beds,  (Stockton  and  Coalburg),  are  entirely  below 
the  Allegheny  series;  that  they  represent  a  series  hitherto  unknown 
in  the  Appalachian  field,  viz:  the  Lower  Coal  Measures  of  Europe, 
between  the  Allegheny  series  and  the  Lower  Pottsville. 

While  the  writer  is  convinced  that  Mr.  A\'|iit('  is  in  error  con- 
cerning the  Ui)per  limits  of  tlie  Allegheny  series  on  the  Kanawha 
river,  he  cannot  say  that  there  may  not  be  coal  beds  in  the  lower 
half  of  the  Kanawha  series  which  arc  unrepresente(l  in  the  typical 
Allegheny  series  of  Pennsylvania,   and,  as  heretofore  stated,   the 
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question  remains  open  for  future  investigation.  In  this  volume 
wherever  the  thick  sediments  are  found,  we  shall  term  them  the  Alle- 
gheny-Kanawha series,  thus  leaving  the  question  of  identity  an 
open  one. 

There  will  now  be  given  a  number  of  detailed  measurements 
of  the  Allegheny  series  in  the  different  regions  of  West  Virginia, 
adding  two  or  three  from  Pennsylvania,  Maryland  and  Ohio  for 
ready  comparison. 

The  following  section  from  Miller's  Eddy,  near  the  mouth  of 
the  Clarion  river,  Report  VV,  Second  Geological  Survey  of  Penn- 
sylvania, page  123,  represents  the  Allegheny  series  in  that  region 
of  the  Allegheny  river: 

MILLER'S  EDDY  SECTION,  CLARION  COUNTY,  PA. 

Ft.    In. 

Coal,  Upper  Freeport  3  o 

Interval 28  3 

Iron  ore 2  o 

Concealed  and  slate 103  o 

Coal,  Upper  Kittanning,  {Middle)  i  6 

Interval    20  o 

Sandstone    30  o 

Interval    16  6 

Coal,  Lower  Kittanning 3  6 

Interval    10  o 

Sandstone    19  10 

Liniestofie,  Ferriferous,  (  Vanport) 9  o 

Shales 6  o 

Sandstone 28  6 

Coal,  Clarion 2  4 

Blue  shales 29  o 

Sandstone,  massive,  (Pottsville)  

Total 312       5 

The  words  in  parenthesis  have  been  added  by  the  writer: 
Another  typical  section  from   the   banks   of  the   Allegheny 

river  at  Kittanning,   Armstrong  county,  Pennsylvania,  will  be  of 

service  here  to  show  the  continuity  of  the  series  along  that  stream. 

This  section  was  made  by  the  writer  and  is  quoted  from  Bulletin 

65,  U.  S.  G.  Survey,  page  109,  as  follows  : 

KITTANNING  SECTION,  ARMSTRONG  COUNTY,  PA, 

Ft.  In.       Ft.  In. 

Coal,  Upper  FreepoH 4    o 

Shales  and  concealed 35     o 

Coal,  Lower  Freeport 2    o 
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o 

o 

o 

lo 

2 

8 
I 
6 
o 
o 
o 
6 
6 


J 


Concealed  and  massive  sandsone 35     o      \    7c 

Shales  and  sandstone  40    o      j     ' 

Coal,  slate  in  center,  Jlliddle  Kittanning i 

Fireclay     4 

Sandy  shales 6 

Fireclay    3 

Flaggy  sanrlstone 17 

Shales,  dark,  sandy,  with  iron  ore 40 

J  coal  I 
slate o 
coal   o 

I  bone o 

[coal     o 

Fireclay  5 

Sandstone  and  sandy  shales 40 

Shales,  with  iron  ore 5 

Iroyi  ore,  Buhrsiouc  o 

L imcstotic.  Ferriferous,  Vanport 11 

Sandy  shales  15 

Coal  o    3 

Sandy  shales  and  sandstone  21     o 

Coal,  Clarion i     o 

Concealed  to  top  of  No.  XII.  sandstone 25     o 


70    o 


3    3 


50 


27 


Total 315    o 

Tlie  interval  between  the  Upper  and  Lower  Freeport  coals, 
in  the  above  section,  is  probably  too  small  by  twenty  to  thirty 
feet,  since  a  subsequent  visit  reveals  a  greater  interval  than  that 
given  in  the  section,  due  to  the  discovery  of  a  new  ex})osure  where 
the  crops  of  both  coals  may  be  seen  in  a  nearly  vertical  section. 

The  exposures  at  the  classic  locality  of  Freeport,  on  the  Alle- 
gheny river,  twenty  miles  below  Kittanning,  have  also  much  in- 
terest in  a  study  of  the  coals  in  the  Allegheny  series,  and  the  fol- 
lowing from  a  detailed  section  by  thcAvriter,  made  at  Freeport  and 
published  in  Bulletin  65,  1.  c,  page  111,  will  prove  convenient 
for  reference: 


FREEPORT,  PENNSYLVANIA. 

Ft.  In.       Ft.  In. 


Coal,  Upper  Freeport 


coal 2  8 

slate,  gray o  i>^ 

coal o  6>^ 

slate,  dark  gray o  o^ 

coal  sulphurous o  5 

Fireclay i  6 

Limestone,  Upper  Freeport 3  6 

Sandy  shales  20  o 

Coal,  Middle  Freeport 2  o 

Sandy  shales  and  sandstone  39  o 


3     ^Vz 
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14  O 


64     o 


cannel  slate 5     o 

slaty  coal 4     o 

Coal,  Lozvcr F'reepoi'i  \  fireclay  with  lime- 
stone       2     6 

[slaty  coal 2     6 

Firecla}- and  shales 2     o 

{sandstone,  massive...  45  o 
coaly  slate,  U.  Kittan  0-4  o 
sandstone,  gray,mas.   15     o 

Coal,  Middle  Kittamiiiig i     6 

Fireclay,  with  limestone  nodules  in  upper  half 6    o 

Total 155     zYz 

It  will  be  observed  that  the  Upper  Freeport  coal  is  multiple 
bedded  at  its  type  locality,  a  characteristic  which  it  maintains  ev- 
erywhere in  West  Virginia.  Also,  that  there  is  a  local  coal  twen- 
ty-five feet  beneath  it  before  reaching  the  Lower  Freeport  bed  66 
feet  below,  and  that  the  horizon  of  the  Upper  Kittanning  coal 
is  in  the  middle  of  the  Lower  Freeport  sandstone. 

Coming  still  closer  to  West  Virginia,  we  find  the  following 
section  of  the  Allegheny  series  reported  from  the  Ligonier  Basin 
of  Fayette  county,  Pennsylvania,  by  Dr.  John  J.  Stevenson,  in 
Report  KKK,  Second  Geological  Survey  of  Pennsylvania,  page  89: 

FAYETTE  COUNTY,  PA. ,  SECTION. 

Ft.   Ft.  In. 

Coal^  Upper  Freeport 3    o 

Clay  3     1 

Limestone,  Freeport 5      I    ^.i     n 

Fireclay,  Bolivar,  and  shale  i6      f   ^^ 

Shale,  sandy,  ( Upper  Freeport  sandstone) 20     J 

Coal,  Lower  Freeport   o    8 

Shale,  sandy 30     o 

{coal 2'  2>'^ 
clay o     4    V    5  II 
coal 3     4  J 

Clay 3     1 

Sandstone,  Lower  Freeport,  in  part 40      V   83     o 

Concealed,  mostly  sandstone  40     j 

Coal,  Middle  Kittanning blossom 

Sandstone 10     \    ^c     o 

Concealed 25      /   ^^ 

Coal,  Lower  Kittanning blossom 

Concealed 60    o 

Coal.  Clarion  or  Brookville 2    3 

Shale  and  clay lo     o 

Sandstone,  massive,  top  of  No.   XII 

Total  273  10 

In  the  adjoining  county  of  Preston,  West  Virginia,  and  in  the 
same  (Ligonier)  basin,  Hon.  S.  B.  Elkins  has  recently  completed 
a  diamond  drill  boring  through  the  entire  Allegheny  series,  the 
core  of  which  the  writer  has  inspected.      The  boring  is  located  on 
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the  land  of  Sanford  Watson,  Dillon  creek,  near  Masontown,  and 
the  record  reads  as  follows: 


SANFORD  WATSON  FARM,   DILLON  CREEK, 
PRESTON  COUNTY. 

Ft.  In.       Ft.  In. 


Upper  FreepoH  coal. 


^]i^ 


2 


O    lO 

2 

O 

I 

I 

I 

o 


11^  \ 

2>4 


5^2 
1>2 


2 

8 

2 
II 

2 

4 


f coal 

bone „ 

coal 

bone 

coal 

coal, bony  streaks 

coal 

slate  

coal 

slate 

coal 

slate  

coal,  slightly  sul- 
phurous      o  wYi  . 

Fireclay,  limestone,  (Upper  Freeport)  and 

sandstone  21 

Green  shale  and  sandstone  14 

Gray  sandstone.  Upper  Freeport 29 

r.a/.Z.:crr/^r../.r/...{^ojyco^l;;-;-;;;^     ° 

Fireclay,  very  soft  4 

Green  shales  and  sandstone 3 

Gray    sandstone,     hard,    pebbly,     Lower  I 

Freeport 76    4     J 

Black  slate,  upper  half  very  bituminous,  3Iiddle  Kit 

tanning  coal  honzon  ...  

Slate,  streaked  with  sandy  layers 37   n      \ 

Shale  6     9      J 

F'ireclay,    top   of   this,    horizon   of  Loiccr 

Kittatintng  coal   17 

Shale  10 

Gray  sandstone,  very  hard 6 

Slate o 

Coal  streak o 

Shale  7 

Icoal  and  slate i 
Fireclay 6 
coal,  slaty  and  bony  i 

Fireclay    12 

Gray  sandstone,  very  hard,  top  Pottsville  series 


10 
I 

II 
I 
6 
5 
5 
3 


2^ 


►  64  iiyi 


83    ID 


8    5 
44    8 


42     5 


Total  277     6 

Tills  boring  is  the  continuation  of  the  section  given  on  page 
300,  where  the  lower  portion  of  the  Coneuiaugh  series  above  was 
])enetrated.  It  also  passed  through  the  underlying  Homewood  or 
Tionesta  sandstone,  the  great  top  member  of  the  Pottsville  con- 
glomerate series,  so  that  the  section  is  a  very  important  one,  since 
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it  gives  an  exact  measurement  of  the  thickness  and  character  of 
the  Allegheny  sediments  near  the  northern  line  of  the  state,  where 
there  can  be  no  controversy  as  to  the  identity  of  the  several  ele- 
ements  of  the  series,  since  nearly  all  of  the  principal  members  of 
the  same  are  present  or  represented  in  such  manner  as  to  be  un- 
mistakable. The  Freeport  stage,  as  the  upper  portion  of  the  Al- 
legheny series  might  be  termed,  is  in  typical  development,  all  of 
its  members  being  represented  except  the  Upper  Kittanning  coal, 
the  horizon  of  which  belongs  near  the  middle  of  the  Lower  Free- 
port  sandstone,  which  is  here  seventy  -  six  feet  thick  in  one 
solid  mass  of  coarse,  gray  sandstone,  very  pebbly  toward  the 
base. 

Although  the  middle  and  Lower  Kittanning  coal  beds  are 
completely  absent  as  coal,  yet  their  horizons  are  distinctly 
marked — in  the  case  of  the  first  by  a  cannel-like  stratum  of  very 
bituminous  slate,  four  and  one-half  feet  thick,  and  the  latter  by 
its  underlying  Kittanning  fireclay,  indicating  that  its  accompanying 
coal  is  only  locally  absent,  and  may  appear  at  any  other  locality 
not  far  removed,  as  it  actually  does  at  Newburg,  in  the  same  basin, 
a  few  miles  distant  to  the  southwest. 

The  great  multiple-bedded  coal,  (Upper  Freeport),  at  the  top 
of  the  series,  reveals  here  the  same  characteristics,  only  on  a  larger 
scale,  that  we  find  at  its  type  locality  in  the  section  given  on  page 
343.  The  pure  and  valuable  portion  of  this  coal  is  the  five  and 
one-half  feet  near  the  center  of  the  bed,  which  is  separated  into 
three  benches  by  two  layers  of  slate,  one  twelve,  the  other  two  and 
one-half  inches  in  thickness,  known  respectfully  as  the  '  'Big' '  and 
"Little"  slates  of  the  miners.  Including  these,  the  workable 
coal  bed  measures  six  feet,  eight  and  three-quarter  inches. 

The  coal  at  the  base  of  the  series,  split  by  the  large  bed  of 
fireclay  into  two  members,  has  been  identified  as  the  Clarion  coal, 
since,  as  Mr.  Chance  has  well  shown,  the  Clarion  bed  is  nearly 
always  double  in  Pennsylvania,  and  it  reveals  the  same  charac- 
teristics where  exposed  at  the  surface  in  Preston  county.  It  is 
possible  that  the  "Brookville"  coal  of  Pennsylvania  is  only  the 
lower  member  of  the  Clarion  bed. 

The  boring  on  the  Gamble  lot,  near  Rock  Forge,  Monongalia 
county,  a  portion  (the  Conemaugh)  of  which  record  is  given  on 
page  309  preceding,  was  also  continued  by  Mr.  Elkins  down 
nearly  to  the  base  of  the  Allegheny  series.     This  locality  is  about 
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seven  miles  northwest  from  the  Watson  farm  boring,  near  the  bot- 
tom of  the  steep  dip  of  the  rocks  along  the  western  slope  of  the 
Chestnut  ridge  anticlinal,  and  one  mile  southeast  from  the  center 
of  the  Connellsville  syncline.  It  is  of  interest  as  showing  the 
changes  which  take  place  in  the  character  of  the  fragmental  or 
clastic  sediments  that  constitute  the  main  mass  of  the  Allegheny 
series.  The  writer  has  also  examined  this  core,  (which,  together 
with  that  obtained  at  the  Watson  farm,  is  now  in  the  museum  of 
the  West  Viiginia  Universitv)  and  it  gives  the  following  record: 

GAMBLE  BORING,  ON  DECKERS  CREEK,  NEAR  ROCK 
FORGE,  MONONGALIA  COUNTY. 


Ft.  In.       Ft,  In. 


Upper  Freeport  coal 


Firedav,  Bolivar. 


bone  coal o  1% 

coal   3  \% 

slate o  1% 

coal  I  o 

slate o  3 

coal   o  (>%.] 


Upper  .Freeport  J  gj^^^^^^g^^g^^^g___  g     g 


) 

(  gray  sandstone  2S  10     j 

Fireclay,   with  streak  of  coal   {Lcni-er  Freepori)  at 

top _ 

P  .  f  sandstone  and  firedav...  7    7     "I 

i-reeporx  !  ^^^^  ^j^^^  ^^^  streaks  \ 

(     of  gray  sandstone 15 

Tcoal  ...  2 

Upper  Kittanning  coal     -'-"- 


sandstone 


Lower 

sandstone 


7 

7 

53 

2 

22 

S 

22 

II 

slate 


(coal 


Middle  and  Lower 
Kittannin^  coals 


Slate   , 

Fireclay,  greenish  cast,  sandy  streaks 

Black  slate 

I'coal,  slaty o 

bone  coal o 

black  slate,  streaks 
of  gray  sandstone  6 

l^coal    o 

Fireclay,  streaks  of  sandstone 

Sandstone,  streaks  of  slate 

Grav  sandstone.  Clarion 

Shale  

Coal,  Clarion 

Fireclay  to  bottom  of  boring 


4     } 

oV  ,>■ 
354) 


2  10^ 
I  \o% 

29      2 

I    6 


\     8    0% 

] 


14 

"^ 

19 

2 

35 

0 

2 

4 

I 

6J^ 

II 

(>% 

Total _ 239  II 

It  cannot  be  more  than  ten  feet  additional  in  this  boring  down 
to  the  base  of  the  Allegheny  series,  thus  ginng  these  beds  a  total 
of  250  feet  in  thickness,  or  a  thinning  of  thirty  feet  in  the  seven 
miles  between  the  Watson  and  Gamble  borings. 
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At  the  horizon  where  the  great  Lower  Freeport  sandstone  oc- 
curs in  the  Watson  boring,  seventy-six  feet  thick  in  one  solid  mass, 
we  find  in  the  Gamble  boring  mostly  clays  and  sandy  shales,  with 
the  Upper  Kittanning  coal  near  the  center  of  the  mass. 

At  the  head  of  Booths  creek,  two  miles  or  more  above  Clin- 
ton Furnace,  Monongalia  county,  and  about  seven  miles  south- 
west from  the  location  of  the  Gamble  boring,  the  folloT^'lng  section 
of  these  members  is  exposed  on  the  lands  of  Samuel  Dalton  and 
E.   J.  Jeffrv: 


BOOTHS  CREEK  SECTION. 


Ft.  In.   Ft  In. 


Coal, 
Upper     Freeport 

Concealed 


coal,  bony    20] 

coal,  good  2     6      I 

slate o     2      1 

coal,  good  o  10 

slaty  coal  o     2 

coal,  good o     4 


60 


Coal,  Lower  Freeport,  reported 4  o 

Concealed,  with  a  thin  coal  above  middle  120  o 

Coal,  Lower  Kittanning,  good  2  3 

Concealed  to  top  of  Pottsville  series 50  o 


Total 242     3 

The  Lower  Freeport  bed  was  once  mined  at  this  locality,  but 
the  mine  is  now  abandoned  and  has  fallen  shut. 

AtNewburg,  Preston  county,  on  the  main  hne  of  theB.  &  0. 
R.  R.,  and  near  the  center  of  a  deep  syncline  which  holds  small 
areas  of  the  Pittsburg  coal  in  the  summits  of  the  hills,  both  the 
Upper  Freeport  and  Lower  Kittanning  coal  beds  have  been  pene- 
trated by  a  deep  shaft,  and  the  section  continued  on  below  by  a 
diamond  drill  boring.  The  Lower  Kittanning  bed  was  formerly 
mined  there,  but  a  disastrous  mine  explosion,  and  the  great  ex- 
pense of  sinking  an  additional  shaft  for  ventilating  purposes, 
caused  the  abandonment  of  the  lower  coal  bed,  so  that  now  opera- 
tions are  confined  to  the  L'pper  Freeport  seam.  The  combination 
of  shaft  and  drill  hole  records  gives  the  following  as  the  structure 
of  the  Allegheny  series  under  Xewburg: 

SHAFT  AT  NEWBURG,   PRESTON  COUNTY. 

Ft.    In.      Ft.    In. 

Coal,  /coal    ^     °     \      k     a 

Upper     Freeport  \  coal  and  slate 24/^^ 

Shales  S     o     ] 
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lo8 


Sandstone iS    o 

Limestone,  Upper  Freeport S    o 

Shales  6    o 

Iron  ore  i     o 

Shales  4    o 

Fireclay,  ( horizon  of  Lower  Freeport  coal )     2 

Shales,  gray    14    o 

Shales,  dark 11     o 

Shales,  gray 9    o 

Sandstone,  Freeport 74    o     J 

f  coal 10] 

I  slate o    3      I 

Coal,  Middle  Kittanning    -\  coal,  slaty  ....20      }■     73 

firecla\- _  2     o      1 

coal,  good 2     o     J 

Fireclay  and  shales,  with  iron  ore  nodules 15    o 

coal  o  10 

shale,  gray o  10 

coal  o    6 

coal,  bony 03      ^95 

coal,  main  bch.  4     6 

black  slate o    6 

coal 2     o 

Sandstone  and  shale  3S 

Pebbly  sandstone,  top  of  Pottsville  series  


Coal,  Lower  Kittanning 


Total 230 


This  locality  is  in  the  same  basin  as  the  "Watson  farm  boring, 
given  on  page  344,  above,  and  not  more  than  ten  miles  distant 
therefrom  in  a  southwest  direction,  and  yet  the  Lower  Kittanning 
coal  bed,  of  which  only  a  trace  exists  in  the  Watson  boring,  comes 
into  the  Xewburg  section  with  a  fine  development,  although  a  few 
miles  east,  at  Tunnelton,  it  is  again  thin  and  unimportant  where 
struck  in  a  boring. 

The  Middle  Kittanning  coal  also  comes  into  the  section  here 
according  to  the  record  given  by  the  Superintendent  of  the  Aurora 
Coal  Company. 

The  top  mcml^er  of  the  Pottsville  was  eighty-eight  feet  thick 
in  one  solid  mass  of  hard,  pebbly  sandstone  in  the  boring,  which 
passed  on  below  the  bottom  of  the  shaft. 

A  deep  well  was  drilled  for  oil  at  this  last  locality,  and  as  it 
began  near  the  mouth  of  the  shaft,  it  will  prove  interesting  to  give 
its  record  of  the  strata  passed  through  in  the  Allegheny  series. 
The  well  was  drilled  by  lion.  J.  M.  GufTey,  of  Pittsburg,  Penn- 
sylvania, and  according  to  the  contractor  the  following  strata  were 
penetrated: 
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OIL  WELL  BORING  RECORD  AT  NEWBURG. 

Ft. 
Slate  in   place  of  coal  (Upper  Freeport)  at  170  feet 

below  surface 20 

Slate,  white,  and  shale 120 

Sandstone,  hard,  firm  ( Lower  Freeport ) 30 

Slate,  white      20 

Coal  (Lower  Kittanning) 10 

Slate,  white  15 

Sandstone,  gray,  very  hard,  top  of  Pottsville 

Total 215 

The  drill  probably  encountered  a  locality  where  the  Upper 
Freeport  coal  had  been  mined  out,  and  hence  none  was  found,  al- 
though its  proper  horizon  is  noted  at  170  feet  below  the  surface. 
This  would  add  at  least  five  feet  to  the  total  thickness  of  the  Alle- 
gheny series,  thus  making  it  220  feet  as  against  230  in  the  diamond 
drill  and  shaft  record,  an  agreement  quite  as  close  as  one  could 
expect. 

All  of  these  measures  come  to  the  surface  along  the  B.  &  0. 
R.  R.  in  descending  the  Cheat  river  grade  from  Cut  80,  near  An- 
derson, seven  miles  east  from  Newburg,  and  there  the  following 
succession  may  be  seen: 

CUT  80,  B.  &  O.    R.  R.,  PRESTON  COUNTY. 

Ft.    In.        Ft.    In. 

fcoal,  slaty 2     o     "j 

shale o     3 

coal  2     8 

fireclay  shale o     8 

-|  hard,   dark  slate,  |-      8     6 

bony  I     5 

coal,  slaty  o     6 

shale  o     2 

Lcoal  o  10     J 

o     1 


Coal,  Upper  Freeport 


Limestone,    Upper 
Freeport 


Fireclay  andsandy  shale 8 

Sandstone 8 

Shales,  with  ferruginous  nuggets  5 

C  limestone,  gray         1 

pure  I  8    j 

fireclay  shales..5  01-128       [-55 
limestone,  gray  I 

shaly 6  o   J 

Shales,  with  much  iron  ore  in  nuggets 17 

Sandy  shales  and  hard  sandstone  5 

Dark,  coalyslate,  Lower  Freeport  coal  horizon o 

Fireclay,  with  ferruginous  nuggets  10    o     ^ 

Concealed,  estimated  on  dip 60    o      r    85 

Mas'^ive  sandstone.  Lower  Freeport,  visible  15     o     j 

Coal,  Middle  Kittanning,  slaty,  visible 2 

Concealed  and  shales,  estimated  60     o 

Fireclay  and  sandy  shales,  some  coaly  ap-  ^    90 

pearance,  iron  ore  nuggets 30 


J 
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Coal,  slaty i     o 

Fireclay  and  sandy  shales i8    o 

f  coal,  slaty 2     3      ^ 

Coal,  Clarion    I  fireclay 5     o      r      8     3 

(coal   I     o     j 

Black  slate i     o 

Very  massive  white  sandstone,  top  of  Pottsville  se- 
ries   


Total 271     9 

Here  Ave  find,  resting  almost  in  immediate  contact  with  the 
uppermost  member  of  the  Pottsville  conglomerate,  the  same  coal, 
split  with  a  thick  bed  of  fireclay,  as  that  observed  in  the  basal 
portion  of  both  the  Watson  and  Gamble  drill  holes.  I  have  called 
this  the  Clarion  coal,  but  of  course  it  may  represent  the  Brook- 
ville  bed,  and  the  coal  next  above  it  may  be  the  Clarion. 

The  iron  ore  nuggets  in  the  thirty  feet  of  shales  have  au 
oolitic  appearance  and  remind  one  of  the  Ferriferous  or  Buhrstone 
ore  of  Pennsylvania.  This  is  the  same  geological  horizon  as  the 
latter,  but  no  limestone  is  visible  here. 

These  sections  across  Preston  and  eastern  Monongalia  reveal 
the  nomial  thickness  of  the  Allegheny  series  as  found  in 
the  adjoining  regions  of  Pennsylvania.  This  condition  of 
affairs  continues  on  eastward,  as  shown  by  the  following  section 
published  by  Dr.  G.  C.  Martin  in  "The  Geology  of  Garrett  county, 
Maryland,"  page  116,  from  the  locality  of  Jennings  Mill,  Garrett 
county.  It  is  the  result  of  a  diamond  drill  boring,  and  the  record 
is  as  follows: 

SECTION  OF  ALLEGHENY  SERIES  IN  BORE  HOLE  AT 
JENNINGS  MILL,  GARRETT  COUNTY. 

Ft.    In.        Ft.    In. 

{coal  o     2     "I 
birck";haie:::::::::io  d  m^  5 
coal  2     2      J 

Shale  4    o 

Shaly  sandstone  9    o 

Gray  shale 35     5 

Brecciated  fireclay o     8 

Gray  shale 12     o 

Coal  o     2 

Gray  shale ix     7 

Black  shale o     9 

Coal,  Lower  Freeport  i     2 

Black  shale i     o 

Gray  shale 18     9 

Sandy  shale  15     o 
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Coal,  Middle  and 
Lower  Kittanning 


4 

lO 

3 
lo 


14 


J 


Coarse  sandstone 12 

Gray  shale i 

Coarse  sandstone 3 

Black  shale 8 

'  coal  I     4 

black  shale 3     o 

gray  shale  2 

coal  o 

gray  shale 5 

^  coal  I 

Gray  shale 8 

Coarse  sandstone 10 

Coarse  cross-bedded  sandstone    20 

Coarse  sandstone 11 

Shaly  sandstone  10 

Gray  shale 6 

Sandy  shale 7 

Dark  gray  and  black  shale  7 

Coal,  Clarion  o 

Gray  shale 4 

Gray  sandy  shale    5 

Black  shale   5 

Coal,  Brookville(?) i 


Total 257     6 

In  Mineral  county,  on  the  North  Potomac,  the  Allegheny  se- 
ries is  well  exposed  from  Piedmont  up  to  Gorman.  Dr.  Martin 
measured  a  section  of  these  beds  on  the  east,  or  West  Virginia, 
side  of  the  Potomac,  opposite  Harrison,  which  is  published  on 
page  115,  1.  c,  as  follows  : 

SECTION  OF  ALIvEGHENY  SERIES  AT  HARRISON. 

Ft.    In.        Ft.    In. 


Coal,  Upper  Freeport. 


["coal  I     3 

I  shale  o     i 

■\  coal  o     6      '-     5     4 

shale  o     6 

[coal  3     o     J 

Concealed 134    o 

Black  shale 3     o 

Coal,  Upper  Kittanning 3     7 

Concealed 37     o 

Sandstone 5     o 

("coal  2     o 

Coal,  Middle  shale o  9-12 

and  Lower  ■  coal  o     6      }-     6     4 

Kittanning         shale o     6 

[coal  2     4 

Concealed 20    o 

Massive  sandstone  45     o 

Concealed 15     o 

Coal,  Clarion 2     4 

Concealed 35     o 


Total 311 
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About  one  mile  and  a-half  above  Harrison,  the  writer  once 
measured  the  following  section  in  the  steep  bluffs  of  the  North 
Potomac,  opposite  the  Maple  Swamp  Water  Tank.  (See  page  127, 
Bulletin  65,  U.  S.  G.  Survey: 

MAPLE  SWAMP  WATP^R  TANK  vSECTION. 

Ft.    In.        Ft.    In. 

ffoal    05      I 

Coal,  Upper  Freeport...  <  bone  and  slate 14x43 

(coal    2     6      ) 

Concealed 60  o 

Coal,  Lower  Freeport i  2 

Concealed 55  o 

Coal,  Upper  Kittanning i  o 

Concealed  and  slate 45  o 

{coal    3     o     ^ 

slate    2     o      V      6  5 

coal     I     5      j 

Concealed  and  sandstone 85  o 

Coal,  Clarion 2  6 

Shales  and  concealed 45  o 

Massive  sandstone,  top  of  Pottsville 

Total  305     4 

Above  Gorman  and  Bayard,  on  the  North  Potomac,  the  Al- 
legheny series  sinks  entirely  below  water  level,  and  for  several  miles 
its  structure  is  known  only  through  borings  and  shafts.  A  boring 
was  sunk  by  the  Davis  Coal  &  Coke  Company  at  Hambleton,  near 
Henry,  Grant  county.  West  Virginia,  the  record  of  which  is  pub- 
lished by  Dr.  G.  C.  Martin  on  pages  112-118  of  "The  Geology  of 
Garrett  County,  Maryland."  It  shows  a  slight  thickening  in  the 
measures,  and  reads  as  follows: 

SECTION   OF   ALLEGHENY    SERIES.       BORE  HOLE  NO.    1, 

HENRY,     GRANT    COUNTY. 

Ft.    111.        Ft.    In. 

Mahoning  sandstone,  etc 

Coal,  Upper  Freeport...  {;^;y;^-^-;;;--  }      5     2 

Rhale  2  2% 

Limestone o  11^ 

vShale  7  6>^ 

Sandstone  with  streaks  of  shale 10  3 

Sandstone 13  3 

Confjlomerate i  7^ 

Congloineritic  sandstone 5  6 

Light  gray  sandy  shale 13  3 

Sandstone 17  5 

Shale  2  o 

Shaly  sandstone  21  3 

Bhale  15  i 
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Coal,  Middle  and 


Shaly  sandstone  , 

Bone 

Shale 

Sandstone , 

Shale     

Limestone 

Shale 

Black  shale  with  streaks  of  bone 

Shale  

Sandstone  and  shale 

Black  shale 

Sandy  shale 

Sandstone 

Black  shale  

fcoal  o 

shale o 

coal   2 

shale o 

bone  o 

Lower  Kittanning  I  coal    2 

shale o 

coal 2 

shale o 

bone  o 

Shale 

Rough  coal  and  shale  ("split  six";   

Sandstone  and  black  shale 

Black  shale , 

Shale  and  bone    

Shale  

Limestone   

Shale  

Hard  flinty  sandstone 

Conglomerate  

Sandstone 

8hale  and  sandstone  

Sandstone 

Shale  

{coal  with  sulphur  o 
shale o 
coal o 
sulphur o 


8    5% 


Coal,  Clarion 


I     6>^ 


Shale 


fcoal  I     5 

I  shale o     8>^ 

Coal,  Brookville    -j  bone o     2] 

shale  and  bone o     5^ 

[coal o    8 

Shale  

Homewood  sandslone,  etc  


Total 341     8^ 

Dr.  Martin  identifies  the  coal  at  the  bottom  of  the  section 
with  the  Brookville,  but  it  probably  represents  simply  the  Lower 
Clarion,  or  the  "split"  division  of  the  latter,  just  as  the  "split- 
six"  division  higher  up  in  the  section  represents  the  lowest  layer 
of  the  Lower  Kittanning  or  "Six-Foot"  vein. 
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At  the  head  of  the  North  Potomac,  and  just  over  the  divide 
on  the  Cheat  river  drainage,  the  shafts  of  the  Davis  Coal  &  Coke 
Company,  at  Thomas,  together  witli  the  surface  outcrops  along 
tlie  Cheat  river  grade  of  the  W.  Va.  C.  &  P.  R.  R.,  reveal  the  fol- 
lowing section  of  the  Allegheny  series: 


Ft.  In. 


Ft.  In. 


!coal  2  6 
bony  coal 2  6 
coal    3     o 

Sandy  shales 50     o 

I  coal    o     2      1 

Coal,  Lower  Freeport  ..<  shale o    4      >•      i     6 

(.coal    I     o     J 

Shales  20     o 

Sandstone,  massive,  Lower  Freeport,  pebbly  at  base  75     o 

Firecla\- and  shales 40    o 

fcoal  I     5       ) 

slate o     4       I 

coal  I     o 

slate 03      f^    II     o 

coal  ....  3     6 

shale,  gray i     6 

[coal,  slaty  3     o 

Fireclay  and  shales 5     o 

Sandstone,  massive 20    o 

Shales 2     o 

Iron  ore  (Buhrstone?) i     o 

Limestone,  gray,  horizon  of  Ferriferous  or  Vanport  ..20 

Shales  and  sandstone 35     o 

Coal,  Clarion,  slaty  3     o 

Shales  and  concealed  to  top  of  Pottsville  series 40    o 


Coal,  Middle  and 
Lower  Kitlanning 


Total 313     6 

Here,  at  the  proper  liorizon  below  tlie  Lower  Kittanning  coal, 
we  find  a  gray  limestone  supporting  a  layer  of  silicious  iron  ore, 
in  tlie  same  manner  as  the  Vanport  or  Ferriferous  limestone  of 
Pennsylvania.  It  does  not  contain  marine  fossils,  however,  and 
hence,  while  its  geological  horizon  is  the  same  as  that  of  the  Penn- 
sylvania stratum,  it  evidently  originated  in  fresh  or  brackish 
water. 

Passing  westward  to  Valley  Falls,  Taylor  county,  where  the 
Chestnut  ridge  ;inticlinal  elevates  tlie  strata  to  daylight,  we  get  the 
following  section  in  the  steep  blulTs  on  the  south  side  of  the  Ty- 
garts  Valley  river: 

VALLEY  FALLS,  TAYLOR  COUNTY,  SI'XTION. 

Ft.    In.        Ft.    In. 
Coal,  Upper  Freeport 3    o 
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Coal,  Lower  Freeport. 


r    7 


Concealed  and  shales 60    o 

Sandstone 15     o      \    ^^ 

Blue  shales 4    o 

(  coal  o    3 

slate,  gray  o     6 

coal  I     3 

shale  2  II 

coal,  bony.cannel  o    6 

coal  o    8 

gray  shale  o    4 

coal  I     3 

Dark  shales 37     o 

Sandstone,  Freeport   15     o 

Shales,  blue 3     o 

icoal 3  I 
shale,  gray o  i 
coal,  bony o     7 

Shales,  dark  grayish  16 

Coal,  Middle  Kittanning  i 


55     o 


3     9 

o 
o 


45 


Shales  and  flaggy  sandstone  80] 

Limestone,  silicious i     o      | 

Sandstone,  flaggy 20      [■    37     o 

Shales,  containing  iron  ore  nodules 5     o 

Limestone,  dark  blue  i     o 

Shales  20    o 

{cannelslate o  5 
^°J^^ ^  9 
coal  2     9 

Fireclay    5     o 

Sandstone,  flaggy 5     o 

Sandy  shales  and  concealed  20    o 

Sandstone,  hard,  micaceous  15     o 

icoal  o  2 
shale o  10 
coal    o     2 

Shales  and  concealed 25     o 

Sandstone,  massive 15     o 

fcoal    17^ 

Coal,  Brook ville  ...  ^  slate  05      V      3     6 

(coal    I     6     J 

Fireclay  and  gray  shales 11     o 

Massive  sandstone,  top  of  Pottsville 

Total  308     I 


It  is  barely  possible  that  the  coal  identified  in  this  section  as 
the  Lower  Freeport  bed,  may  prove  to  be  the  Upper  Freeport, 
with  the  interval  between  it  and  the  Lower  Kittanning  much  re- 
duced at  this  locality. 


The  writer  formerly  regarded  the  massive  sandstone  above  the 
lowest  coal  in  the  Valley  Falls  section  as  the  Homewood  or  Tio- 
nesta,  and  that  may  yet  be  the  correct  reference,  but  the  coal  un- 
der it  would  then  be  in  the  Mercer  group.      If,  however,  there  be 
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a  Brookvillc  coal  in  tlie  Allegheny  series,  distinct  from  the  Clarion, 
the  coal  under  the  massive  sandstone,  at  the  base  of  the  isection 
above,  would  represent  that  bed.  It  has  some  importance  in  the 
vicinity  of  Valley  Falls,  but  its  crop  is  near  water  level  above  the 
Falls,  and  the  coal  soon  goes  under  the  river  on  a  rapid  south- 
east dip. 

Near  Webster,  Taylor  county,  on  the  Parkersburg  branch  of 
the  B.  &  0.  R.  R.,  a  diamond  drill  liole  was  recently  put  down  to 
test  the  Allegheny  series  by  Messrs.  Wilgus  and  Grant,  of  Mor- 
gantown.  The  record  of  the  strata  passed  through  was  carefully 
kept  by  Mr.  Charles  H.  Washburn,  of  Webster,  and  is  given  here- 
with : 


UNDER    WEBSTER,   TAYLOR    COUNTY  : 

Ft.  In.       Ft.  lu. 


Coal,  Upper  Freeport.. 


coal  o  I 

black  slate o  2 

coal  o  4 

j);Tay  shale  i  2 

black  slate i  6 

coal  I  6 

Dark  slate  and  sandy  shales 13  4 

Limestone,  Upper  Freeport 9  6 

Shale 10  o 

Black  slate,  thin  seams  of  coal 2  o 

Fireclay 2  4 

Shales,  sandy 6  10 

f  coal o  2 

black  slate i  2 

bony  coal o  2 

coal  2  4 

bony  coal o  4 

coal  I  8 


Coal,  Lower  Freei^ort... 


Fireclay,  hard 

Shale,  sandy,  some  limestone  

Sandstone,  hard,  massive,  light  gray 27 

Handstone  or  sandy  shale,  dark 12 

Sandstone,  hard,  base  pebbly,  coal  streaks 
in  center,  base  of  Lower  Freeport  sand- 
stone  39 

Sandstone  and  sandy  shale  

Sandstone,  hard,  white,  pibl)ly 

Dark  sandstone,  with  coal  seams 

Very  hard  conglomerate,  Pottsville  , 


4     9 


44     o 


5  10 

6  o 
4    o 

78     4 


^l 

10 

60 

0 

3 

0 

Total 237     9 

Tliis  is  a  very  curious  section,  as  it  reveals  the  complete  ab- 
sence of  the  entire  Kittanning  scries  of  coals,  unless  thin  streaks 
of  coal  in  sandstones  and  conglomerates  may  be  said  to  re])resent 
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coal  beds.  This  is  a  continuation  of  the  boring,  the  Conemaugh 
part  of  which  is  given  on  page  232  of  this  volume.  The  drill 
passed  on  into  the  hard  Pottsville  conglomerate,  at  the  base  of  the 
Allegheny  for  forty-seven  feet,  and  was  still  in  it  when  the  hole 
was  abandoned. 

We  are  here  approaching  a  region  where  the  Kittanning  group 
appears  to  be  cut  out  occasionally  by  massive  conglomeratic  sand- 
stones, which  are  difficult  to  distinguish  from  the  Pottsville  beds, 
even  at  the  surface.  They  are  very  massive  and  pebbly,  between 
Grafton  and  Philippi,  especially  in  the  region  of  Moatsville, 
where  they  make  the  falls  and  rapids  in  the  bed  of  the  Valley 
river,  and  crojD  along  its  bluffs,  in  great  vertical  cliffs  so  bold  and 
pebbly,  that  the  writer  was  once  deceived  into  correlating  them 
with  the  Pottsville  series,  instead  of  with  the  Upper  and  Lower 
Freeport  sandstones  of  the  Allegheny,  to  which  they  really  belong, 
unless,  indeed,  it  could  be  possible  that  the  Allegheny  beds  could 
thin  away  and  be  crowded  into  an  interval  of  less  than  100  feet 
upon  a  great  mass  of  Pottsville  conglomerates.  As  already  ex- 
plained on  page  297,  the  section  given  by  the  writer  in  Bulletin 
65,  U.  S.  G.  survey,  page  128,  from  Moatsville,  Barbour  county, 
is  erroneous,  if  the  Allegheny  beds  maintain  their  customary 
thickness  along  the  Valley  river. 

In  the  region  of  Philippi,  Barbour  county,  several  holes  have 
been  bored  for  oil,  and  they  all  passed  through  the  Allegheny  se- 
ries. Well  No.  2  of  the  Tygarts  Valley  Mineral  and  Oil  Company 
begins  on  top  of  the  great  Buffalo  sandstone,  which  surrounds  the 
town  with  its  bold  cliffs,  150  feet  above  water  level,  and  the  con- 
tractor reported  for  it  the  following  record: 

OIL  WELL  RECORD  AT  PHILIPPI. 

Ft.       Ft. 

Surface 5      "1 

Iron  ore  aud  hard  limestone 5      I 

Very  hard  sandstone,  Buffalo 30      [ 

Shale,  blue,  tough 60     J 

Coal,  Mason , 2 

Fine  grained  sandstone 19 

Shale 59 

Coal,  Mahoning 3 

Shale 10 

Fine,  hard  sand 15 
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Coal,  Upper  Freeport 4 

Shale 20 

Sandstone,  hard,  close 45 

Coal,  Lower  Fir cporl 7 

Very  hard  sandstone  30 

Shales  40 

Hard  sandstone 60 

Slate 5 

Dark  limestone? 15 

Shale  10 

Hard    sandstone,    water,    top   of  the   Potlsville 

series 25 

Slate 5 

Limestone  (?)  very  hard 8 

Slate  rock  1 00 

Ha rd  sa n dstone 50 

Slate  and  "shells"  40 

Hard  sandstone 20 

Hard  "limestone"    18 

Slate  rock...  .  10 

Hard,  close   sandstone,  base   of  Pottsville 

series 14 

Bright  red  shale,  Mauch  Chtink  series 


236 


\    290 


The  Pottsville  series,  below  the  Allegheny,  is  given  here 
to  show  the  thickness  of  the  same  down  to  the  undoubted  Mauch 
Chunk  beds.  The  Bakerstown  coal  comes  into  the  hills  about 
forty  feet  above  where  the  record  begins,  and  then  at  130  feet 
higher,  in  the  midst  of  red  shales,  another  coal  bed,  probably  the 
Friendsville,  has  been  opened. 

The  Mason,  Mahoning,  and  Upper  Freeport  coal  beds  have 
all  been  mined  along  the  Valley  river,  near  Philippi,  and  the  inter- 
val from  the  INIason  to  the  Upper  Freeport  found  to  be  115  feet 
by  accurate  measurements,  hence  the  driller's  record  of  106  feet  is 
not  more  in  error  than  might  have  been  expected.  The  principal 
error  of  the  record  appears  to  be  in  the  measurement  of  the  inter- 
val between  tlie  Mahoning  coal  and  the  Upper  Freeport.  This 
is  given  as  only  twenty-five  feet,  whereas,  two  or  three  accurate 
measurements  at  Philippi  give  it  as  forty  feet. 

The  section  is  of  interest  as  revealing  a  complete  absence  of 
the  Kittanning  group  of  coals,  just  as  was  shown  in  the  diamond 
drill  record  at  Webster,  Taylor  county,  tlieir  horizons  being  occu- 
pied by  massive  sandstones.  The  ''limestone"  of  the  driller's 
record  may  be  only  a  hard,  sandy  stratum,  or  fine  grained  sand- 
stone, and  hence  the  base  of  the  Pottsville  series  is  supposed 
to  extend  down  to  where  the  "bright  red"  Mauch  Chunk  shale 
was  struck. 

About  four  miles  northwest  from  Philippi  another  well  was 
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drilled  for  oil  on  the  Hall  farm,  and  its  record  was  kept  with  much 
care  by  Mr.  C.  McC.  Lemley,  Assistant  Engineer  of  the  B.  &  0. 
R.  R.  Company.  The  top  or  Conemaiigh  portion  of  this  record  is 
given  on  page  238  down  to  the  Upper  Freeport  coal.  The  mouth 
of  the  well  is  near  the  crop  of  the  Ames  limestone,  filled  with  its 
marine  fossils,  while  the  great  Pittsburg  coal  is  mined  in  the  hills 
300  feet  higher,  and  hence  the  record  of  the  boring,  combined 
with  the  surface  outcrops,  gives  a  measurement  of  the  entire  Coal 
Measure  column  of  the  region.  In  the  Hall  well  record  the  Potts- 
ville  series  will  also  be  included  as  in  the  previous  section,  as 
follows: 

ELK  CREEK  OIL  AND  GAS  COMPANY'S  HALL  WELL,   POUR  MILES 

NORTHWEST  OP  PHILIPPI. 

Ft.      Ft. 

Upper  Freeport  coal 3 

Limestone  and  sandstone.    15 

White  slate 30 

Black  slate  (Lower  Freeport  coal  horizon) 5 

"White  slate 5 

White  sandstone 52 

White  slate 25 

Limestone 10 

Coal,  Middle  Kittanningl    5    \    285 

Sandstone,  dark  15 

Coal,  Lower  Kittanningi 5 

Sandstone,  pebbly  at  base 56 

Brown  shale 24 

Coal,  Upper  Clarionl 2 

White  slate 18 

Coal,  Lower  Clarion}  2 

White  slate 13 

Sandstone,  dark,  top  of  Potlsville  series 40 

Black  Slate 35 

Coa/ (one  of  the  Mercer  group) 3 

Shale,  brown  23 

Black  '  'lime" 20 

White  sandstone 25    \    256 

Black  slate lo 

White  sandstone 55 

Black  slate  30 

White  "lime" 5 

Black  slate,  base  of  Potlsville  series 10 

Red  rock  and  lime,  Mauch  Chunk  series 


The  total  thickness  of  the  Allegheny  and  Pottsville  series  in 
the  Hall  well  foots  up  541  feet,  as  against  506  feet  for  the  same 
measures  in  the  Philippi  well,  or  a  difference  of  only  thirty-five 
feet. 

It  will  also  be  noted  that  the  Kittanning  group  of  coals,  as 
well  as  the  Clarion,  was  noted  in  the  record.      An  interrogation 
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point  lias  been  placed  after  these  members,  since  the  identity  in 
each  case  is  uncertain. 

Southeastward  from  Philipjii  there  appears  to  bo  a  great  de- 
velopment of  sandstone  and  conglomerate  in  the  Allegheny  series, 
as  well  as  a  thickening  up  of  the  same,  and  a  decrease  in  the  quan- 
tity of  the  coal  usually  found  in  the  Kittanning  group,  as  we 
learn  from  the  records  of  borings  made  with  the  diamond  drill  in 
the  Roaring  creek  basin  of  Randolph  county. 

The  Upper  Freeport  coal  bed  is  extensively  mined  in  the 
western  edge  of  Randolph  county  by  the  Junior  Coal  Company 
and  others,  between  the  mouth  of  Roaring  creek  and  Belington, 
and  especially  along  Beaver  creek,  where  it  crops  200  to  250  feet 
above  the  level  of  Valley  river.  The  W.  Va.  C.  &  P.  R.  R.  Com- 
pany put  down  a  diamond  drill  hole  one  mile  north  from  the 
mouth  of  Beaver  creek,  in  1892,  to  test  for  coal  below  the  Upper 
Freeport  bed.  The  exposure  between  the  mouth  of  the  drill  hole 
and  the  latter  coal  is  complete,  so  that  the  following  record,  furn- 
ished by  Mr.  F.  S.  Landstreet,  Vice  President  of  the  W.  Va.  C. 
R.  R.  Company,  gives  the  structure  of  the  rocks  to  a  depth  of  417 
feet  under  the  Upper  Freeport,  or  "Roaring  creek"  seam,  as  it  is 
locally  termed: 

DIAMOND  DRILL  HOLE  ON  COBERLY  FARM,  ONE  MILE  NORTH 
OF  BEAVER  CREEK,  RANDOLPH  COUNTY. 


Ft.  In. 


Upper  Freeport  coal.. 


{  coal,  slaty  i 

shales  dark  2 

coal  2 

bony  coal  and  slate  i 

coal  3 

slate,  gray o 

coal  I 

slate o 

,  coal,  slaty  i 

Fireclay  and  sandy  shales lo 

Gray  sandstone 6o 

Hard,  dark  sand  rock  2^ 

Hoft,  brown  sand  rock 19 

Hard,    coarse   sand  rock,  with   streaks   of 

conglomerate 7S 

Coarse,  dark  sand  rock 5 

Hoft  fireclay  2 

Hard  sandrock,  light ...     6 

Dark  sandy  slate 7 

Small  pebbled  conglomerate  rock 15 

Sofi,  smootli  blue  clay  i 

vSmall  pebbled  conglomerate  rock 26 

lyight,  soft  fireclay I 


Ft.   In 


\    14 


292     4 
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Small  pebbled  conglomerate  rock lo    8 

Fine  grain  sand  rock 13  10 

Blackslate 2     o 

Hard  gray  sand  rock o     6 

Black  slate .....     i     8 

Dark  sandy  slate 6    o 

Coal,  Lower  Kittanning o    4 

Blackslate i     o 

Dark  gray  shale  12     o 

Hard,  dark  sandstone,  fine  grain i 

Hard  gray  sand  rock 37 

Dark  sandy  slate i 

Dark  sand  rock 5 

Dark  sandy  slate   2 

Gray  sand  rock o 

Dark  smooth  slate 4 

Black  slate  2 

Dark,  sandy  slate 22 

Fine  gray  sand  rock  5 

Dark  sandy  slate  7 

Coal,  Upper  Clariotii i 

Dark  sandy  slate  11 

Coal,  Lower  Clarion? 2 

Light  smooth  fireclay  3 

Dark  sand  rock  to  bottom  of  boring  2 


2 

5 
10 
o 
6 
6 

4 
o 

II 
9 
5 
2 

II 


103  10 


15 


Total 431     3 

Here  we  get,  immediately  under  the  Upper  Freeport  coal,  a  great 
sandstone  and  conglomerate  mass  282  feet  thick,  187  feet  of  which 
is  without  any  partings  of  shale  or  fireclay.  It  is  this  coarse  con- 
glomerate which  makes  the  '  'falls' '  in  Roaring  creek  and  gives  ori- 
gin to  the  name  of  the  stream.  The  entire  mass  represents  the 
Upper  and  Lower  Freeport  sandstones  of  the  Allegheny  series. 

A  thin  (4")  streak  of  coal  at  292  feet  below  the  Upper  Free- 
port  bed,  may  represent  either  the  Middle  or  Lower  Kittanning, 
while  the  double  bed  at  396|-411^  may  represent  the  Upper  and 
Lower  Clarion  beds.  The  section  reveals  the  fact  that  unless  the 
coal  at  409|-  feet  should  thicken  up  into  a  merchantable  one,  there 
are  no  workable  beds  in  the  Allegheny  series  below  the  Upper 
Freeport. 

The  Junior  Coal  Company  also  bored  a  test  hole  for  these 
lower  coals  opposite  the  mouth  of  Laurel  run,  and  its  results 
have  been  given  the  Survey  through  the  courtesy  of  its  president, 
Mr.  John  T.  Davis,  of  Elkins.  The  Upper  Freeport  coal  crops 
about  200  feet  above  the  top  of  the  boring,  and  connecting  the 
surface  rocks  with  the  record  of  the  well  the  following  section 
results  : 
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SECTION    AND    BORING    OPPOSITE   MOUTH    OF   LAUREL   RUN,    NEAR 

THE    RANDOLPH-BARBOUR    COUNTY    LINE. 

Ft.    In.       Ft.    In. 

Upper  Freeport  coal,  three  partings lo    o 

Concealed  and  massive  sandstone  to  top  of 

diamond  drill  hol-e 200    o 

Boulders  and  i^ravel 12     2 

Gray  .sandstone 8  10      1-293   'o 

Sand,  slate,  fireclay,  streaks,  sandstone  ...  24    8 

Gray  sandstone  25     5 

Sandstone  and  sand  slate,  mixed 22     9 

Coal,  Lower  Kittauning i 

Sand  slate,  fireclay  and  sandstone  streaks  29     i 

Sandstone  and  sand  slate,  mixed 18    o 

Gray  sandstone 7     4 

Black  si  Lite  89      •    94  11 

Sand  .slate 5     3 

Grayamdstone 11     5      | 

Sand  slate  and  sandstone,  mixed 15     i      J 


399  II 

Gray  sandstone;  top  of  Pottsville  series   141   11 

Coal o     6 

Gray  sandstone,  pea  conglomerate,  mixed     2  10 

Sand  slate,  little  streaks  of  sandstone 5     i 

Coal,  little  sulphur  mixed 2     4 

Fireclay  and  sandstone 9    4 

Gray  sandstone 24     5      1    a^,     q 

Gray  sandstone,  little  streaks  of  slate  and  j  ^ 

conglomerate,  mixed 29    o 


Total 615     4 

The  coal  struck  at  294  feet  below  the  Upper  Freeport  bed  in 
this  bore  hole,  appears  to  be  the  same  as  the  one  at  292  feet  in  the 
previous  section,  but  the  double  bed,  103  feet  below,  has  no  rep- 
resentation whatever  in  the  Laurel  run  section,  which  foots  up  398 
feet  as  the  thickness  of  the  Allegheny  series  down  to  the  top  of 
the  great  (142  feet)  sandstone  mass  beginnine:  at  that  depth. 

This  is  the  region  where  both  the  Alleghen}'  and  Pottsville  se- 
ries begin  that  wonderful  expansion  toward  the  southwest,  which 
quadruples  both  at  the  Kanawha  and  New  rivers  over  their  average 
thickness  near  the  northern  line  of  the  state. 

This  tliickening  is  first  clearly  visible  in  the  surface  outcrops 
at  the  head  of  the  liuckhannon  river  lictween  Newlon  and  Pickens, 
where  we  first  recognize  the  Allegheny-Kanawha  series  and  find 
nearly  600  feet  of  measures  between  the  unmistakable  Upper 
Freeport  coal  bed  at  the  toj)  and  the  undoubted  Pottsville  at  the 
base. 

No  complete  exj^osures  between  the  Up})er  Freeport  coal  and 
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the  top  of  the  massive  Pottsville  beds  below,  has  been  obtained  at 
the  head  of  the  Buckhannon,  since  where  the  Pottsville  comes 
above  river  level  below  Pickens,  the  crop  of  the  Upper  Freeport 
bed  is  thrown  out  of  the  tops  of  the  hills,  and  the  dip  being  200 
to  300  feet  to  the  mile,  renders  an  accurate  vertical  section  impos- 
sible. The  Upper  Freeport  bed  is  caught  in  the  summit  of  Tur- 
key Bone  mountain,  south  from  Pickens,  and  in  other  high  points 
west  from  the  Buckhannon  river,  so  that  the  following  is  an  ap- 
proximate section  of  the  region  around  Pickens: 

Ft.    In.        Ft.    In. 

Upper  Freeport  coal,  blossom  large 

Concealed,  with  very  massive  sandstone 150    o 

icoal,  good I     o      i 
shale o     6      >      I     9 
coal,  bony 03; 

Shales  and  sandstones,  with  several  thin  coals  300    o 


Coal  2 

n 

Shales 25 

0 

Tcoal    I     9     'I 

Coal,  Pickens..-^  slate 0     i       >-     3 

0 

(coal    I     2      J 

Concealed,  sandstone   and  shales  with  another  coal 
bed    (  "Gimmel")  near  base,  to  top  of  the  Pottsville 
series 100 

n 

Total 581     9 

The  Pickens  coal  of  this  section  has  been  mined  for  local  use 
around  the  village  of  that  name  by  James  Pickens,  James  Thomas 
and  others.  It  correlates  with  the  Campbell's  creek  bed  of  the 
Kanawha  series,  which,  on  the  theory  of  the  latter  being  the  ex- 
panded Allegheny,  would  represent  the  Lower  Kittanning  coal  of 
the  latter. 

The  "Gimmel"  coal  has  been  mined  in  the  bed  of  the  Buck- 
hannon river,  three  miles  below  Pickens,  and  is  three  and  one-half 
feet  thick  with  a  streak  of  bone  near  the  center.  It  is  a  coarse- 
grained, blocky  coal,  and  lies  only  about  ten  feet  above  the  top  of 
the  Pottsville  series. 

The  Upper  Freeport  coal  bed  has  a  great  development  from 
Roaring  creek,  on  the  Valley  river,  across  to  the  Buckhannon,  and 
from  there  to  the  head  of  the  Little  Kanawha.  Being  several  feet 
in  thickness,  including  its  parting  slates  and  other  impurities,  it  is 
readily  traced  and  identified  from  one  point  to  another. 

On  the  left  bank  of  the  Little  Kanawha   river,   above   the 
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mouth  of  Glady  creek,  the  following  section  was  observed  in  des- 
cending from  the  ^\^  T.  Wilson  coal  bank  : 


MOUTH    OF   GLADY    CREEK,    LEWIS   COUNTY. 


Ft.    In.        Ft.  In. 


f  coal,  soft,  some  bone  50] 

shale  I 

goal    o 

bone o 

Upper  Freeport  coal    -{slate o 

coal   2 

slate o 

coal,  hard i 

coal,  soft o 

Sandstone  and  concealed 1 25 

Coal,  blossom  

Concealed 80 

Coal,  blossom    

Concealed  and  sandstone 175 

Coal,  blossom 

Sandstone 20 

Shales  to  level  of  Little  Kanawha  river 25 

Interval  to  top  of  Pottsville  in  borings  for  oil  with  a 
thick  (7-10  feet)  coal  bed  reported  20  feet  above 
base 65 


Total 502     9 

In  the  region  of  Little  Wild  Cat,  and  the  mouth  of  Glady 
creek,  along  the  Left  Fork  of  the  Little  Kanawha,  several  wells 
have  been  sunk  for  oil,  and  most  of  them  are  reported  to  pass 
through  a  thick  bed  of  coal  a  few  feet  below  water  level,  and  its 
horizon  is  indicated  near  the  base  of  the  section  given  above.  It 
is  possibly  the  same  as  the  "Gimmel"  bed  of  the  Pickens  sec- 
tion. 

The  Upper  Freeport  bed  is  easily  traced  from  the  Little  Ka- 
nawha across  tlie  divide  to  the  head  of  Holly  river,  where  it  keeps 
well  up  in  the  summits  along  that  stream  to  its  mouth  at  Palmer. 

In  descending  the  left  bank  of  Holly  at  Allen  Anderson's 
mill,  two  miles  below  Hacker's  Valley  P.  0.,  Webster  county,  the 
following  section  is  visible: 

SECTION   OF   ALLEGHENY-KANAWHA    SERIES    AT   ALLEN    ANDER- 
SON'S   MILL,    HOLLY    RIVER,     WEBSTER    COUNTY. 


Upper  I'reeport  coal 


I-'^t. 

coal.splinty 3 

slate,  (lark  o 

coal,  soft I 

bony  coal o 

coal,  soft I 


In 
2 
4 
4 

4    I 
8    J 


Ft.    In. 


6  10 
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Concealed  and  sandstone 120  o 

Coal.,  visible o  6 

Concealed  no  o 

Coal.,  blossom 

Concealed 150  o 

Massive  sandstone 25  o 

Concealed 10  o 

Coal,  blossom 

Concealed 85  o 

Massive,  grayish  wliite  sandstone 20  o 

Black  slate  o  6 

(coal,  hard,  coarse 2     o   ~| 
slate  and  bony  coal  06x40 
coal    I     6   j 

Interval  below  Hollow  river  to  top  of  Potlsville  se- 

series,  about 30  o 
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Total 561  10 

The  coal  near  the  base  of  the  section  is  mined  at  many 
points  along  Holly  river  between  its  head  waters  and  the 
Forks  of  Holly  above  Palmer.  It  appears  to  be  the  first  bed  of 
merchantable  coal  above  the  top  of  the  Pottsville  series,  and  is 
possibly  identical  with^he  Eagle  coal  of  the  Kanawha  valley. 

The  thick  coal  at  the  top  of  this  section  can  be  followed  down 
to  the  mouth  of  Holly  river,  at  Palmer,  where  it  is  30G  feet  above 
water  level  and  ten  feet  thick,  with  two  to  three  feet  of  sandy  shale 
and  rock  in  its  middle.  It  and  the  coal  near  the  base  of  the  Alle- 
gheny-Kanawha series,  appear  to  be  the  only  ones  of  workable 
thickness  along  the  Left  Fork  of  Holly  river. 

The  same  Upper  Freeport  coal  can  be  followed  up  Elk  river 
from  Palmer  until  it  over-shoots  the  tops  of  the  mountains,  five 
miles  below  Webster  Springs,  where  nearly  all  of  the  Pottsville 
has  risen  above  the  surface. 

The  following  measurement  of  the  Allegheny- Kanawha  series 
and  Pottsville  beds  was  made  from  the  summit  of  the  mountain 
at  the  head  of  Cold  Spring  hollow,  which  puts  into  the  left  bank 
of  Elk  river  one-fourth  mile  above  the  mouth  of  Big  run,  six 
miles  below  Webster  Si3rings,  Webster  county: 

COLD  SPRING  HOLLOW  SECTION,  SIX  MILES  BELOW 
WEBSTER    SPRINGS. 

Ft.  In.       Ft.  In. 

fcannel,  impure  2     o  T 

dSL,'gmy;.'.:.:;.v:.;;:  03  M '' 

coal   2     6  J 
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Concealed 30  o 

Sandstone,  massive  and  concealed 150  o 

Concealed  170  o 

Sandstone,  massive 25  o 

Dark  shales  and  concealed S5  o 

Coal,  blossom  

Shales  and  concealed 100  o 

Tcoal on      ^ 

Coal  .."I  bone o     2}4\      i  9/^ 

(coal o    8     j 

Shales  and  concealed  to  top  of  Pottsville  series 40  o 


Total 607     8}4 

Pottsville  conglomerates,  with  several  thin  coal  beds 
to  iMaiich  Chunk  red  shale 700    o 

The  coal  near  the  hase  of  the  Allegheny-Kanawha  series  is 
most  probably  the  one  seen  along  Holly  river  near  the  water  level 
for  several  miles. 

The  Mauch  Chunk  ked  beds  come  out  of  Elk  river  a  few 
hundred  3'ards  above  the  line  of  section,  thus  bringing  the  entire 
Pottsville  series  above  water  level  in  the  same  section  with  the 
Allegheny-Kanawha  series.  There  are  four  or  five  coal  beds  in  the 
Pottsville  here,  none  of  which  appear  to  be  more  than  two  and  one 
half  feet  thick,  but  they  are  of  the  soft,  coking,  or  New  River  type, 
and  at  Webster  Springs,  six  miles  southeast,  one  of  them  attains 
a  thickness  of  five  feet. 

It  is  interesting  to  observe  that  as  we  pass  southwest  from  the 
northern  portion  of  the  state,  both  the  Allegheny  and  Pottsville 
series  thicken  at  nearly  the  same  rate. 

Passing  southwest  over  to  the  waters  of  Laurel  creek,  we  find 
the  Upper  Freeport  coal  ranging  along  under  the  summits  of  the 
highest  peaks,  protected  by  the  great  overlying  Mahoning  sand- 
stone series.  Here,  in  the  vicinity  of  Weese  station,  twelve 
miles  above  the  mouth  of  Laurel  creek,  the  following  section  is 
exposed : 

Ft.     Ft. 

Coal,  Tapper  Freeport,  large  blossom  5 

Concealed  10    \  .^^ 

Massive  sandstone 90    ( 

Coal,  blossom 

Sandstone no 

Dark  slate 5    [^285 

Concealed  170 

Black  slate,  with  coal  blossom  

Concealed 10 

Massive  sandstone,  visible 30    \     70 

Concealed 30 
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Coal  2 

Blue  shales 15    \ 

Concealed 10    J      "* 

Tcoal 1'     5^    ^ 

Campbells  creek  coal  ^  slate 01^   3 

(coal o      6     J 

Concealed ' 1 00 

fcoal \'     2"   \ 

Eagle  coal -^  slate o      i      \ 2 

i  coal   o      9      ) 

Shales  and  concealed  to  top  of  Pottsville 25 

Total 617 

This  is  practically  a  vertical  measurement,  and  as  the  Potts- 
ville conglomerate  series  forms  bold  cliffs  at  the  base  for  75  to  100 
feet  above  the  bed  of  Laurel  creek,  tliere  can  be  no  doubt  about 
either  the  top  or  bottom  of  the  Allegheny-Kanawha  series  in  this 
section. 

We  are  here  approaching  the  region  in  which  the  coal  bed 
termed  the  Campbells  creek  can  be  traced  continually  across  to 
Gauley  river,  and  down  the  tributaries  of  the  same  through  Web- 
ster, Nicholas,  and  Fayette  counties  to  the  Great  Kanawha  river, 
where  it  merges  into  the  "No.  2  Gas,"  or  lower  bench  of  the 
Campbells  creek  bed. 

Likewise  the  Upper  Freeport  coal,  at  the  top  of  the  section, 
can  be  followed  across  to  the  Gauley  river  waters,  and  down  to  the 
Kanawha,  keeping  high  in  the  summits  of  the  ridges,  crowned 
and  preserved  by  the  Mahoning  sandstone  series  above,  until  it 
.  passes  into  the  Stockton  cannel  bed,  just  under  the  famous  Ka- 
nawha BLACK  flint. 

Where  this  coal  emerges  to  daylight  on  the  Gauley  river  side, 
at  the  head  of  Stroud  creek,  five  miles  north  from  Camden-on- 
Gauley,  it  exhibits  the  following  structure  on  the  land  of  William 
Hayhurst: 

Ft.  In.       Pt.  In. 

Cannel,  impure,  slaty  20"] 

Coal,  soft 23      1      o 

Shale,  gray o     5       { 

Coal,  splint 3     6     J 

Dark  slate,  floor  


There  is  probably  another  division  of  the  coal  not  exposed 
under  the  dark  slate  at  the  bottom. 

The  same  impure  layer  of  cannel  shown  here  was  also  ob- 
served in  the  sections  on  Laurel  and  Elk. 
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Cottle  Knob  is  a  conspicuous  point  five  miles  below  Camden- 
on-Gauley.  which  rises  almost  sheer  from  the  broad  plain  along 
its  base  to  a  height  of  1100  feet  above  the  level  of  Gauley  river, 
or  about  900  feet  above  the  terrace  of  the  Pottsville  beds  at  its 
base.  The  summit  is  capped  by  great  cliffs  of  the  Mahoning 
sandstone,  and  the  entire  Allegheny- Kanawha  series  is  found  in 
its  steep  slopes  facing  Gauley  river.  The  Ujiper  Freeport 
coal  bed  is  not  exposed,  but  its  place  is  closely  defined  by  the 
great  Mahoning  cliffs  above,  and  a  prominent  bluff  just  below  its 
"bench"  or  line  of  crop.  The  following  measurements  were  made 
here  in  descending  Cottle  Knob  to  the  southeast: 

SECTION   IN    COTTLE   KNOB,    WEBSTER   COUNTY. 

Ff.   In.       in.  In. 

Massive  Mahoninj^  sandstone  in  three  ledges,  for  200 
feet  from  summit  of  Cottle  Knob  to  liorizon  of 
Upper  FreepoH  coal  bench 

Concealed  and  massive  sandstones 255     o 


coal... o     8 

slaty  coal o     3 

Coal  ..  -  coal  o     8 

bone o     2 

coal  I     3 

Concealed  and  sandstone  with  two  or  three  thin  coals  300 

Bandstone,  massive  and  concealed   30 

Coal,  Campbells  creek,  4  to  6  inches  of  slate  near  the 

middle 3 

Concealed  20 

Coal  I 


Concealed  (estimated)  to  top  of  Pottsville  5c    o 

Total 662     6 

The  concealed  interval  at  the  base  of  the  section  is  an  esti- 
mate only,  since  a  wide  plain,  a  mile  or  more  in  width,  extends 
from  the  crop  of  the  lowest  coal  bed  at  the  foot  of  the  steep  slopes 
southeastward  to  the  Gauley  river.  This  plain  is  underlain  by 
the  Pottsville  series,  the  bold  crop  of  which  makes  great  cliffs 
along  tlie  immediate  banks  of  Ciauley,  Imt  the  massive  beds  at  its 
top  dip  nortliwest  under  the  [ihiin  tovTunl  ilio  base  of  Cottle  Knob 
and  are  conc(;aled  l)y  a  thick  covering  of  debris,  so  that  the  inter- 
val between  the  Pottsville  and  the  small  coal,  where  the  steep  slopes 
of  the  mountain  l)egin,  could  not  bo  measured.  This  interval, 
however,  cannot  be  less  than  the  fifty  feet  given,  and  may  i)ossibly 
be  fifty  f(;et  more.  The  section  reveals  the  gradual  expansion  of 
the  Allegheny-Kanawha  series  south  westward  toward  the  Kanawha 
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river,  since  at  the  mouth  of  Gauley,  forty  miles  distant,  the  series 
is  1000  feet  thick. 

The  three  and  one-half  feet  of  coal  seventy-one  feet  above  the 
base  of  the  series  is  identical  with  the  Campbells  creek  bed  of  the 
Kanawha  series,  since  from  this  point  it  can  be  traced  continu- 
ously southwestward  to  Summersville  in  Nicholas  county,  and 
thence  in  a  constant  line  of  workings  down  Peter's  creek,  Bell 
creek,  and  Gauley  to  the  Kanawha  river.  Both  it  and  the  coal 
330  feet  above  have  been  mined  in  Cottle  Knob  by  Mr.  John 
Woods,  though  the  lower  one  is  not  now  operated.  The  upper 
one  comes  near  the  horizon  of  the  Winifrede  coal,  and  may  be 
identical  with  that  bed. 

The  Upper  Freeport  coal  just  misses  the  top  of  the  high  knob 
called  Summersville  mountain,  at  Summersville,  or  Nicholas  Court 
House,  while  the  Campbells  creek  coal  is  mined  at  many  localities 
around  the  base  of  the  mountain,  and  about  600  feet  below  the 
summit. 

At   Gilboa,  on  Peter's  creek,    six  and  one-half  miles  below 

Summersville,  the  following  section  is  seen  in  descending  the  high 

mountain,   along  the  new  road,    which   crosses   to   Twenty-Mile 

creek: 

GIIvBOA,  NICHOLAS  COUNTY. 

Ft.   In.       Ft.  In. 

Upper  Freeport  coal,  large  blossom  under  150  feet  of 

massive  Mahoning  sandstone      

Concealed  and  massive  sandstone 70    o 

Coal,  blossom    , 

Concealed 60     o 

Coal,  blossom  

Concealed 30    o 

Coal,  blossom  

Concealed  and  massive  sandstone 90     o 

Coal,  blossom 

Concealed 90     o 

Cannel  coal  and  black  slate 3     o 

Concealed  and  massive  sandstone 100    o 

Concealed 75     o 

Shales,  gray 15     o 

Sandstone,   flaggy 10     o 

Shale,  blue 20 

fcoal     10] 

Coal,  Campbells  creek..]  ^^^^^te o    4(35 


coal    2 

splint  o     2 

Concealed  to  top  of  Pottsville  series 120 

Total 668 
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The  great  pebbly  cliffs  of  both  the  Upper  and  Lower  Mahon- 
ing sandstones,  with  the  Mahoning  coal  showing  between  them, 
here  crown  the  sumniit  of  the  mountain.  Just  under  the  lower 
one  and  at  the  roadside,  an  uprooted  tree  exposes  a  very  thick, 
rotten  outcrop  of  coal,  which  is  the  Upper  Freeport  bed.  The 
other  outcrops  of  coal  are  exposed  in  cuttings  along  the  road,  and 
their  thickness  can  only  be  surmised. 

The  Campbells  creek  coal,  at  the  bottom,  is  mined  for  local 
supply  on  the  land  of  Curtis  Stevenson,  where  it  exhibits  the 
structure  indicated. 

This  is  a  very  important  section,  since  it  reveals  the  Allegheny 
Kanawha  series  with  nearly  its  typical  thickness  between  its  top 
and  the  important  Cami3bells  creek  coal,  so  that  the  main  expan- 
sion from  here  to  the  Kanawha  river  takes  place  between  the 
Campbells  creek  bed  and  the  top  of  the  Pottsville.  Then,  too, 
only  two  miles  west  from  this,  the  Kanawha  black  flint  comes 
into  the  section,  high  up  in  the  mountain,  just  over  the  great  coal 
bed  at  the  top,  which,  with  its  overlying  sandstone  mass,  has  been 
followed  from  Sago,  on  the  Buckhannon  river,  in  a  practically 
continuous  outcrop  of  thick  coal,  to  this  point,  where  it  crowns 
the  summit  of  the  Kanawha  series,  below  which  is  at  least  1000 
feet  of  Pottsville  sediments. 

Mr,  James  Livesay,  of  Zela,  Nicholas  county,  rejjorts  the 
Kanawha  black  flint,  and  its  underlying  coal,  high  up  in  the 
hills  on  the  w'aters  of  Twenty  Mile  creek,  only  two  miles  west  from 
where  this  section  begins,  and  showing  the  following  succession: 

Ft.  In.       Ft.  In. 

Kanawlia  black  flint  8    o 

Shales  lo     o 

C  coal,  slaty  5     o      I 

I  shale 4     o      | 

coal,  "splint"    24      j-    15     4 

slate 2    o 

coal,  "splint" 2     o 


Coal,  Upper  Freej^ort 


This  same  thick  coal,  with  much  slate  and  other  iminirities, 
can  Ije  followed  into  the  summits  of  the  hills  along  Peter's  creek 
and  Twenty  Mile,  down  to  the  mouth  of  the  latter  and  on  to  the 
Great  Kanawha,  where,  at  the  mouth  of  Armstrong  creek,  the 
following  succession  was  once  measured  by  the  writer: 
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MOUTH  OF  ARMSTRONG    CREEK,  FAYETTE  COUNTY. 

Ft.   In.        Ft.  In. 

Sandstone,  massive.  Upper  Mahoning So    o 

Shales lo    o 

{coal  I     8      ^ 
"Mo'ck";:;::;::;:;.: :  I  \  '  ' 

Concealed , 5  o 

Sandstone,  massive.  Lower  Mahoning 65  o 

Concealed 5  o 

Kanawha  black  flint  10  o 

Shales  and  concealed  to  base  of  Conemaugh  series 12  o 


Coal,  Mahoning, 
("No.  5,  " 


Coal,  Upper  Freeport  , 

Sandstone  and  concealed 170 

Sandstone,  massive 60 

Concealed  and  sandstone 115 

Ivixuestone,  silicious 2 

Sandstone,  massive,  gray 25 

fcoal   o 

I  shale   o 

Coal,  Cedar  Grove  -|  coal   o 

I  shale   o 

[  coal  o 

Fireclay  and  concealed 5 

Sandstone,  massive 20 

Shales,  concealed,  and  sandstone  20 

Concealed 20 

Sandstone  and  shales 20 

Sandstone,  massive 25 

Shales  and  concealed 20 

Sandstone 25 

Sandy  shales 10 

Icoal I 
shale o 
coal o 

Shales,  sandy 

fcoal,  "Peerless"  2 

shales,  bluish 15 

coal,  sulphurous  .. 
slate 

coal  o 

Campbells  creek  "j  coal,  splint o 

parting o 

coal 
slate 

Lcoal   2 

Fireclay 

Shales  and  sandstone 

icoal I 
shale  2 
coal o 

Shales  and  sandstone 

Coal 

Concealed  and  sandy  shales  40 

Limestone,  silicious i 

Shales 10 

fcoal o 
shales i 
coal,  slaty  o 
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j>i65     o 


Coal. 


5  o 

35  o 

4  4 

15  o 

I  2 

51  o 
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Sandv  shales 


coal    o     2 

Coal,  Eagle    -J  shales o     8 

coal     2  lo 

Shales  and  sandy  beds  20    o 

Coal,  Little  Eagle i     6 

Fireclay  and  shales 5     o      "j 

Sandstone,  massive  ...    10    o      [-    55     o 

Shales,  sandy    40    o     J 

Limestone,  fossiliferous,  Eagle i     o 

Dark  shales,  fossiliferous  5     o      \    q 

Shales,  sandstone  and  concealed 75     o      / 

Bituminous  shale    2     o 

Shales 30    o 

Limestone,  silicious i     o      [■  131 

Shales,  sandstone  and  concealed 100    o 

Massive  sandstone,  top  of  Pottsville  series 


Total  of  Allegheny-Kanawha  series 1006    7 

Here  tlie  Allegheny-Kanawha  series  has  thickened  up  to  more 
than  1000  feet,  and  contains  an  immense  amount  of  massive  sand- 
stone, just  under  the  Upper  Freeport  coal. 

Cannelton,  on  the  north  bank  of  the  Great  Kanawha  river,  is 
a  classic  locality  for  the  study  of  the  Kanawha  coals,  and  a  section 
which  the  writer  once  measured  there,  reads  as  follows,  beginning 
in  the  Conemaugh  series  : 

CANNELTON  SECTION. 

Ft.    In.        Ft.    In. 

Massive,  pebbly  sandstone,  and  concealed  200  o 

Coal,  "No.  5  Block''  {J\faho)iittg)  in  several  divisions     6  6 

Concealed  and  massive  sandstone 75  o 

Kamnvhix  black  flint 7  o 

Shales 15  o 


fcoal  o  5 
slate  o  2 
coal  I  8 
cannel 2    9 

Shales 15  o 

Cort/,  several  partings 6  o 

Sandstone  and  concealed ^00  o 

Coal,  CanipbeWs  creek  5  o 

Concealed  and  shale  75  o 

Silicious  limestone,  cement  rock  2  6 

Shales  and  concealed 35  o 

Coal,  Eafilc    2  6 

Concealed  to  level  of  Great  Kanawha 10  o 

Interval  to  top  of  Pottsville,  estimated  250  o 


Thickhess  of  Allegheny-Kanawha  series 906    o 

The  portion  of  this  section,  below  water  level,  is  only  an  es- 
tiiiiale,  based  upon  tbe  known  thickness  of  the  rocks  between  the 
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Eagle  coal  and  the  top  of  the  Pottsville  a  few  miles  farther  to  the 
south. 

One  more  section  of  the  Allegheny-Kanawha  series  on  the 
Great  Kanawha  river  will  be  given  from  the  Wyoming  Coal  Com- 
pany's mines,  near  Handley,  Fayette  county,  in  order  to  show  the 
relation  of  the  several  beds,  in  the  upper  portion  of  the  series,  to 
each  other,  and  to  the  Kanawha  black  flint,  as  follows: 


ALLEGHENY-KANAWHA  SERIES  NEAR  HANDLEY. 

Ft.  In.       Ft.  In. 


Kanawha  black  fiint.. 
Shales  and  concealed. 


Coal,  Stockton, 

Upper  Freeport 


fcoal,  "splint"  ....  2  o 

coal,  soft o  4 

coal,  slaty  i  o 

coal,  "splint" i  4 

coal  and  slate 4  2^ 

slate o  9 

coal,  "splint" o  9^ 

slaty  coal o  i 

l^coal,  soft I  7 


5    o 
25    o 


Concealed    

{coal,  "splint" , o  10 

"niggerhead" o     3 

coal,  "splint" 3     9 

Concealed  and  massive  sandstone  

fcoal   o     6 

rock  o    6 

coal   o     6 

Shale  and  sandstone  

'coal,  "splinty" 3     6 

slate o     2 

Coal,  Winifrede    \  coal o    6 

dark  rock o    4 

coal ....  o    9 


30  o 

4  o 
53  6 

I  6 

20  o 

5  3 


Concealed 

Coal,  Peerless 

Concealed 

Coal,  Campbells  creek,  '■^No.  2  Gas' 

Concealed  to  Kanawha  river , 

Interval  to  Eagle  seam 

Interval  to  Pottsville,  estimated 


•370 
,.     2 

•  25 
•  4 
.85 

•  25 
.250 


Total 917    4 

Only  one  other  important  coal  bed  of  the  Kanawha  region  is 
not  shown  in  this  section,  and  that  is  the  Cedar  Grove  bed, 
which  belongs  about  120  feet  above  the  Peerless  bed  in  the  con- 
cealed interval  of  370  feet. 

The  Peerless  seam  is  simply  the  upper  bench  of  the  Camp- 
bell' s  creek  bed,  which  separates   from  the  lower,  or  Blacksburg 
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member,  the  "No.  2  Gas,"  in  coming  southward  up  the  Kanawha 
river. 

The  Kaxawh.\  black  flint  and  the  twenty-five  feet  of  shales 
below  it,  at  the  top  of  this  section,  belong  in  the  Conemaugh  se- 
ries and,  of  course,  should  be  deducted  from  the  Allegheny-Kan- 
awha series  in  estimating  the  thickness  of  these  measures. 

Guyandot  mountain  is  a  high,  broad  ridge,  extending  around 
the  heads  of  Big  and  Little  Coal  rivers,  through  Raleigh  and  Wy- 
oming counties.  Several  years  ago  Captain  M.  A.  Miller,  Chief 
Engineer  for  the  Trans-Flat  Top  Land  Association,  made  a  section 
from  the  top  of  Guyandot  mountain  eastward,  along  the  Oceana 
pike  to  the  Marsh  Fork  of  Big  Coal  river,  which  exhibits  the  fol- 
lowing succession: 

GUYANDOT  MOUNTAIN,  RALEIGH  COUNTY. 


Ft.  In.   Ft.  In. 


Coal,  Upper  Freeport,  not  seen. 

Sandstone,  massive,   

Shales 


83    o 
i.S    o 


I'coal   3  10 

Coal,  Coalburg  ..\s\a.i& o     i      [-     4 

icoal    o     9 

Shales 43     o 

Coal   2     5 

Shales    12     2 


fcoal    I  3 

slate  o  2 

coal    2  3 

slate  o  I 

coal    o  I 

Sandstone,  hard,  graj- 28  o 

Hhale Si  o 

Sandstone 80 

Shale  14  o 

Sandstone,  hard,  gray 53  o 

Shale  32  o 

Sandstone 24  o 

Shale,  yellowish  7  o 

f  coal  o  7 

slate   o  I 

I  coal   o  9 

Coal,  Cedar  Grove  ?    \  slate o  ojz  \ 

coal I  I 

slate   o  4 

[  coal  I  \%  _ 

Sandstone,  soft,  yellow 19  o     ] 

Coal  o  I 

Fireclay i  2 

Shales,  yellowish  36  o 

Icoal    o  I 

fireclay 2  o 

coal   I  I 


3  10 


247 


56    3 


i 


WEST  VIEGINIA  GEOLOGICAL  SRUVBY. 


375 


Fireclay o     6 

Sandstone,  soft,  yellow  15     o 

Sandstone,  hard,  gray 22     o 

Sandstone,  soft,  j-ellow,  micaceous 21     o 

Shales,  j^ellowish  67     o 

Coal 


Coal,  Eagle.. 


125 


Fireclay i  4 

Slate,  black 16  o 

Sandstone,  soft,  j-ellow 35  o 

Shales,  yellow  39  o 

'coal  I  3 

slate   4  o 

fireclay 2  o 

coal  o  I 

clay  o  3 

coal  o  9 

clay  o  2 

coal  o  I 

clay I  o 

coal  o  I 

Sandstone,  hard,  gray 13  o 

Sandstone,  soft,  yellow 33  o 

Coal,  Little  Eagle  

Fireclay i  o 

Shales,  sandy,  yellow 46  o 

Sandstone,  soft,  yellow 70  o      ( 

Shales,  sandy,  yellowish 58  o 

Sandstone,  flaggy  7  o 

Shales,  yellow,  to  top  of  Pottsville  series  ..  26  o 


n    4 


9   8 


46    o 
o    3 

208    o 


Total  ,..955     5 


The  two  highest  coals  appear  to  be  the  Coalburg  end  Wini- 
FREDE,  respectively,  but  the  identity  of  the  ones  between  the  Win- 
iFREDE  and  Eagle  beds  is  a  matter  of  conjecture. 

Practically,  this  same  thickness  of  Allegheny- Kanawha  de- 
posits extends  across  Wyoming  and  McDowell  counties  to  the  Tug 
Fork  of  Big  Sandy  at  the  Kentucky  line. 

No  mining  operations  have  been  undertaken,  however,  on  the 
Upper  coals  of  the  series  until  we  come  to  the  Norfolk  &  Western 
railroad  along  Tug  river. 

In  recent  years  a  valuable  coal  bed,  known  as  the  Thacker 
VEIN  has  been  extensively  mined  in  southern  Mingo  county,  re- 
ceiving its  local  name  from  the  town  of  Thacker,  near  which  it 
was  first  opened. 

The  Grapevine  Coal  Company  has  mines  in  this  bed,  high  up 
in  the  hills  between  Thacker  and  Delorme,  and  in  descending 
from  the  mines  to  Tug  river,  we  get  the  following  section  ; 
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SECTION  BETWEEN  THACKER  AND  DELORME,  MINGO 
COUNTY. 

Ft.  In.       Ft.  In. 

Sandstone ,  massive  

Slate    4    o 

coal,  soft  3 

"splint'  coal 2 

coal,  softer i 

fireclay  o 

coal  o 

fireclay o  ii 

coal  o     2 

bone o     2 

coal,  soft I     4 

slate,  gray  o     2 

[coal,  soft I     4 

Concealed  5     o 

Sandstone,  massive 65     o 

Coal,  reported  5     o 

Concealed  25     o 

Sandstone,  massive 200    o 

Concealed  and   sandstone,  with  some  thin  coals,  to 

level  of  Tug  river 385     o 


Coal,  Thackcr 


Total 701     2 

There  has  been  much  speculation  as  to  the  geological  horizon 
of  this  Thacker  coal  bed.  There  must  be  at  Jeast  300  feet  of  meas- 
ures below  water  level  here,  down  to  the  top  of  the  Pottsville, 
which  would  put  it  near  the  summit  of  the  Kanawha  series,  so 
that  it  would  be  either  the  Stockton  or  Coalburg  seam,  most  prob- 
ably the  former,  since  its  great  thickness  and  multiple  character 
resembles  the  structure  of  the  Stockton  or  Upper  Freeport  coal  in 
the  Handley  section  on  the  Great  Kanawha  river,  page  373, 
above. 

This  same  coal  has  been  mined  high  up  in  the  hills  near 
Naugatuck  by  Dr.  Waldron,  where  we  get  the  following  section 
in  descending  from  the  summits  to  Pigeon  creek: 

SECTION  NEAR  MOUTH  OF  PIGEON  CREEK, 
MINGO  COUNTY. 


Ft.   In. 


Ft.  In. 


Mostly  sandstone,  coarse,  massive 120  o 

Concealed  and  massive  sandstone  40  o 

Shales  10  o 

Coal,  No.  5  Block  {Mahonitis;)  4  o 

Concealed  and  massive  .sandstone 100  o 

Blate o  2 


WEST  VIRGINIA  GEOLOGICAL  SURVEY. 


3*7? 


Thacker  coal 
Stockton 
Upper  Freeport 


coal,  "splint"    2  o 

slate  o  o) 

coal  o  4 

gray  slate o  2] 

coal  I  o 

"splint,"  bony  at  top.  2  o 

dark  slate i  8 

coal,  softer i  3 


8     6 


Coal,  Winifrede  . 


Concealed  and  sandstones  230  o 

'coal o    8 

slate    o     I 

coal  12       -     3  6 

bone o     i 

coal  I     6 

Concealed   70  o 

Sandstone,  massive 65  o 

Coal,   "splint,"' one  inch  of  bone  below  center i  9 

Sandy  shales 20  o 

Coal o  6 

Shale   5  o 

Sandstone  and  concealed  to  bed  of  Pigeon  creek 40  o 

Total  of  Allegheny-Kanawha  series 444     3 

It  cannot  be  less  than  300  feet  under  Tug  river  down  to  the 
top  of  the  Pottsville,  thus  making  the  Allegheny- Kanawha  series 
about  750  feet  thick  at  this  locality. 

About  eight  miles  south  of  Xaugatuck,  a  long  section,  which 
takes  in  -the  lower  half  of  the  Conemaugh  series,  was  obtained  in 
descending  from  the  summit  of  a  high  knob,  about  one  mile  above 
Nolan,  Mingo  county,  where  the  Hatfield  Colliery  Company  has 
its  mines.  The  section  there,  between  the  summit  of  the  moun- 
tain and  Tug  river,  is  as  follows: 

ONE  MILE  ABOVE  NOLxlN,  MINGO  COUNTY. 

Ft.   In.       Ft.  In. 

Sandstone,  massive,  verj'-  little  shale    90    o 

Reddish,  limy  shales  30     o 

Sandstone,  very  massive,  pebbly 45     o 

Concealed  and  shales 35     o 

Sandstone,  massive,  pebbly 90     o 

Sandy  shales o     6 

fcoal    o     5      ] 

Coal,  Mason  \&\i2Xz  ^x2lj 04^21 

(coal,  good I     4     j  % 

Concealed  and  massive  coarse  sandstone 60     o 

{soft,  slaty  coal    o     5      1 
"splint"  coal i     3      I 
bone  02      f      3  II 
"splint '  coal  2     i     J 

Fireclay,    5     o 

Mostly  very  massive  coarse  sandstone,  with  a  "bench" 
and  concealed  near  middle 150    o 
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(coal,  "splint" i  o 
slate,  dark o  4 
coal,  "splint" o    8 

Concealed 100    o 

Coal  blossom, 

Concealed 150    o 

coal,  "splint"  o     8 

gray  slate o     3 

coal,  "splint"  i     8 

/^^^i    ii/j^.:^^^^^       coal,  softer o     8      ( 

'  ■'  slate,  dark o     i 

coal,  "splint"  o     6 

clay o     I 

coal,  soft o     I 

Concealed 160    o 

Coal  2    6 

Concealed  to  Tug  river 50    o 


Total 980    o 

This  looks  like  the  same  succession  as  that  observed  in  the 
previous  section  near  Naugatuck,  at  the  mouth  of  Pigeon  creek, 
seven  miles  below,  except  that  the  Stockton  coal  is  not  fully  ex- 
posed, and  may  have  thinned  very  much  also.  If  we  regard  this 
bed  as  the  Stockton  seam  there  will  be  466^  feet  of  the  Allegheny- 
Kanawha  series  above  water  level  here,  and  511^  of  the  Cone- 
maugh  beds,  while  at  least  300  feet  more  of  the  Kanawha  series 
would  extend  below  water  level  down  to  the  top  of  the  Pottsville 
beds. 

In  the  region  of  Dingess,  near  the  northern  line  of  Wayne 
county,  we  get  a  complete  measurement  of  the  Allegheny-Kan- 
awha series  by  combining  the  surface  measurements  with  the  record 
of  a  gas  well,  bored  there  by  Gufifey  and  Queen,  which  gives  the 
following  succession: 

DINGESS.  MINGO  COUNTY. 


Ft.    In. 


Massive  sandstone 


Ft.    In. 


coal  I     6 

fireclay i    10 

Coal,  black  slate o     2 

Stockton  -'  fireclay  o     5 

Upper    Freeport     coal  i     6      I 

bone o     5      | 

coal  2     3      J 

Concealed  and  sandstone  140 

Coal,  visible,  Wini/rcdcf [ 

Concealed  and  sand.stone  195 
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fcoal    I     2 

I  gray  shale    o     4 

Coal,  Cedar  Grove?  \coA   o    5 

I  dark  slate  o     2 

[coal     I     o 

Sandstone,  massive 40     o 

Coal o  10 


Ding  ess  coal 
CainpbeUs  creek 


Shales,  dark    10  o 

Sandstone,  massive  25  o 

Shales,  dark  30  o 

Sandstone,  massive  25  o 

Shales,  gray 10  o 

fcoal I  3 

dark  slate o  i 

coal    2  o 

bone o  i 

coal    I  3 

White  sand  (gas  well  record)    15  o 

Slate,  black 10  o 

Sand,  white 46  o 

Coal 

Slate,  sandy 78  o 

Slate,  black  80  o 

Sand,  white 10  o 

Slate,  white,  to  top  of  Pottsville 65  o 


1 


4    8 


71     o 


233    o 


Total , 797     8 

There  can  be  little  doubt  that  the  big  bed  at  the  top  is  the 
Stockton  or  Upper  Freeport,  while  the  Dingess  coal  is  the 
Campbells  creek  bed,  and  the  same  as  the  one  mined  at  War- 
field,  Kentucky,  along  Tug  river,  a  few  miles  distant. 

In  the  gas  well  record  at  Dingess,  we  get  1021  feet  of  Potts- 
ville SEDIMENTS  before  reaching  the  Mauch  Chunk  red  shale  at 
its  base. 

In  passing  northwest  from  the  region  of  Dingess,  the  Alle- 
gheny-Kanawha series  dips  under  the  waters  of  Twelve  Pole  river, 
within  a  few  miles,  and  at  the  same  time  thins  rapidly  down  to  its 
normal  thickness  at  the  northern  end  of  the  state,  since,  when  the 
series  comes  up  again  near  Ironton,  Ohio,  just  below  the  south- 
western corner  of  West  Virginia,  and  fifty  miles  distant  from  Din- 
gess, the  following  section  of  typical  Allegheny  beds  is  exposed. 
See  Bulletin  65,  U.  S.  G.  Survey,  page  135: 

SECTION,  NEAR  IRONTON,  OHIO. 

Ft.    In.       Ft.    In. 

Coal,  Upper  Freeport 2  o 

Rhale  and  sandy  beds 50  o 

Lower  Freeport  coal 3  o 

Massive  sandstone  40    o      )     .„ 

Shale 5     o      I   45  o 


45     o 
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fcoal    I     o 

I  fireclay i     o 

Middle Kittanning  coal  \  coal  i     o 

fireclay 2     o 

[coal 2    o 

Fire..lay 5    o 

Sandstone,  massive  40    o 

Loivfr  Kittanning  coal 2     6 

Shales  and  fireclay 25     o 

Limestone,  Ferriferous,  ( Vmiport)    5    o 

Fireclay  and  shales 10    o 

Coal,  Clarion i     o 

Shales  and  concealed 40    o 

Massive  sandstone,  top  of  Pottsville 

Total  235     6 

Above  these  beds  come  the  typical  Conemaugh  series,  and 
below  them  250  feet  of  Pottsville  carries  the  section  down  to  the 
Mauch  chunk  shale,  or  Greenbrier  limestone,  so  that  the  1728 
feet  of  Coal  Measures  (including  the  Pottsville)  at  Dingcss,  dwin- 
dle to  less  than  500  feet  near  Ironton,  only  50  miles  distant. 

Passing  now  to  the  extreme  northern  point  of  West  Virginia, 
at  the  mouth  of  Little  Beaver  river,  we  find  the  Allegheny  series 
exhibiting  the  following  structure  near  the  corner  of  West  Virginia, 
Pennsylvania,  and  Ohio: 

MOUTH  OF  LITTLE  BEAVER  RIVER  AT  NORTHERN 
LINE  OF  HANCOCK  COUNTY. 

Ft.  In.       Ft.   In. 

Upper  Frecport  coal 3    o 

Sandy  shales 50    o 

Loiver  Frceport  coal 2    o 

Sandy  shales 20     o      ] 

Sandstone,  massive    50    o      \  105     o 

Sandv  shales 35     o      j 

Middle  Kittanning  coal 2    o 

I'ireclay   5     o     1      ^ 

Shales,  containmg  nodules  of  iron  ore  15     o      / 

Lower  Kittanning  coal 2     6 

Fireclay,  I^ower  Kittanning  10     o      "I     ^ 

Sandy  shales  and  shaly  sandstone 50     o      / 

Limestotie,  Ferriferous,  Vanport i     o 

Sandy  shales 8    o 

Bituminous  shale,  Clarion  coal  5     o 

Shale,  sandy 15     o 

Massive  .sandstone,  top  of  Pottsville 

Total  273     6 
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As  will  be  observed,  except  for  a  slight  expansion  in  thick- 
ness, this  section  is  nearly  an  exact  duplicate  of  the  previous  one 
near  Ironton,  250  miles  distant,  and  is  in  remarkable  contrast  with 
the  change  that  takes  place  in  the  structure  of  the  series  in  the 
fifty  miles,  only,  between  Ironton  and  Dingess,  when  passing  in  a 
southeastern  direction  across  the  southern  portion  of  the  Appa- 
lachian coal  field. 

Practically  the  same  structure  as  that  found  at  the  mouth  of 
the  Little  Beaver  occurs  at  New  Cumberland,  Hancock  county, 
where  the  Allegheny  series  is  all  exposed  in  the  Ohio  river  hills 
except  its  basal  portion,  which  is  largely  concealed  under  the  cov- 
ering of  gravel  and  debris  along  the  valley  floor.  The  following 
measurements  at  New  Cumberland  give  an  idea  of  the  structure  of 
the  series  there: 

NEW  CUMBERLAND,  HANCOCK  COUNTY. 

Ft.  In.   Ft.  In. 

Upper  Freeport  coal,  not  present 

Fireclay  and  limestone,  Upper  Freeport 5  o 

Concealed  and  sandstone,  massive 40  o 

Flaggy  sandstone  and  sandy  shales 20  o 

Coal,  "Roger''  vein,  {"^^^^   ^ 

Lower  Freeport      1  ^  ^f  

Shales  and  concealed 30  o 

Sandstone,  massive,  Lower  Freeport 70  o 

!roal   I     o     ~| 

shale 01      )-      2  II 

coal   I  10     J 

Fireclay  and  sandy  shales 30  o 

Lower  Kiltanning  coal,  hony  a.t  io^ 3  o 

Fireclay,  Lower  Kittanning S  o 

Sandy   shales  and   concealed  to   low  water  in  Ohio 

river 50  o 

Interval,  estimated,  to  top  of  Potts ?ille  25  o 

Total 287     3 

The  Ohio  geologists  have  always  regarded  the  '  'Roger' '  bed 
along  the  Ohio  valley  as  identical  with  the  Lower  Freeport  coal 
of  the  Allegheny  series,  the  Upper  Freeport  being  thin  or  want- 
ing altogether  as  in  the  New  Cumberland  section.  The  late  Dr. 
Orton  regarded  the  "Steubenville  shaft"  coal,  as  also  the  one 
in  the  deep  shaft  at  Wellsburg,  in  Brooke  county,  as  the  same 
Lower  Freeport  coal. 

When  the  Allegheny  series  passes  under  the  overlying  Cone- 
maugh,  Monongahela  and  Dunkard  series,  deep  down  into  theAppa- 
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lachian  basin  of  the  state,  we  know  its  constitution  only  through 
the  records,  more  or  less  imperfect,  of  the  oil  and  gas  wells  drilled 
over  a  wide  region.  As  already  stated,  while  the  rock  series  can 
be  universally  recognized  in  these  records,  many  of  them  exhibit 
no  coal  whatever,  and  hence  it  is  possible  that  over  large  areas, 
whf-re  these  beds  underlie  the  surface,  they  may  not  contain  any 
coal  of  commercial  thickness  and  value.  True,  the  oil  and  gas 
well  contractors  do  not  drill  for  coal,  and  the  presence  of  the  lat- 
ter is  noted  only  incidentally,  and  hence  there  is  some  slight 
chance  that  in  many  Avells  where  no  coal  has  been  reported,  it  has 
either  been  overlooked  or  passed  through  at  night,  when  it  might 
have  been  classed  as  black  slate  or  missed  entirely.  We  shall 
now  present  some  of  these  records  selected  at  random  from  differ- 
ent portions  of  the  area  where  the  Allegheny  series  lies  deeply 
buried,  and  let  them  speak  for  themselves. 

As  a  rule  the  record  of  the  first  well  drilled  in  any  region  is 
kept  with  more  detail  and  with  greater  care  than  any  of  those  sub- 
sequently bored,  so  that  in  making  selections  from  hundreds  of 
records  throughout  the  state,  we  shall,  wherever  possible,  give 
those  that  were  first  drilled  in  their  respective  localities. 

The  South  Penn  Oil  Company  drilled  a  gas  well  on  the  Brown 
Heirs  land,  Dunkard  creek,  in  western  Monongalia,  near  the  Penn- 
sylvania-West Virginia  state  line,  where  the  Upper  Freeport  coal 
was  struck  at  a  depth  of  1090  feet,  and  the  following  record  made 
of  the  Allegheny  series  there: 

BROWN   HEIRS   WELL  NO.   i,  NEAR  ANDY, 
MONONGALIA  COUNTY. 

Ft 

Upper  Freeport  coal 2 

Slate  and  shells 53 

Sand,  white,  '' Big  Dunkard,''''  {2d  Coza  Run) 15 

Slate  and  shells 30 

Upper  Kittanning  coal 3 

Slate  and  shells 72 

Sand,  gray  40 

Slate  and  shells 35 

Sand,  gray  20 

Clarion  or  Brookville  coal 2 

Slate   8 

White  sand,  top  of  Pottsville 

Total 280 
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The  same  Oil  Company  drilled  a  well  on  the  Lee  R.  Shriver 
farm,  only  one  mile  east  from  the  Brown  Heirs  well,  where  the 
Upper  Freeport  coal  was  also  noted,  and  it  will  be  interesting  to 
compare  the  two  records,  since  both  were  kept  with  more  than 
usual  detail.  The  top  of  the  Allegany  was  struck  at  1110  feet  in 
this  well,  and  the  record  reads  as  follows: 

LEE'R.  shriver  WEIvL  no.    I,  ONE  MILE  EAST  OF 

ANDY,  MONONGALIA  COUNTY. 

Ft. 

Upper  Freeport  coal 2 

Slate 93 

Upper  Kittanning  coal  2 

Slate  and  shells , 73 

^^ Gas  sand,''  Freeport —  40 

Slate 7 

Sand 43 

Slate 6 

White  sand,  top  of  Pottsville 

Total 266 

These  records  are  especially  valuable  in  giving  the  exact  thick- 
ness of  the  Allegheny  series,  since  the  Upper  Freeport  coal  bed 
was  noted  in  each,  at  the  proper  interval  (565  feet)  below  the 
thick  Pittsburg  coal  above,  and  then  the  base  of  the  Allegheny 
was  sharply  defined  by  a  great  thickness  of  white  Pottsville  (  "Salt 
Sand"  of  the  drillers)  sandstone  below. 

While  three  of  the  Allegheny  coals  are  reported  in  the  Brown 
well,  and  two  in  the  Shriver,  none  of  them  appear  to  be  thick 
enough  to  be  considered  commercially  valuable  at  present,  al- 
though in  the  distant  future  any  good  coal  of  three  feet  in 
thickness,  or  only  two,  for  that  matter,  will  be  mined  even  at  great 
depths,  just  as  such  beds  are  now  in  Britain,  France,  Belgium, 
Germany,  and  other  older  countries,  where  the  easily  won  coal  has 
long  been  exhausted. 

Just  south  from  Monongalia  county,  in  the  northern  edge  of 
western  Marion  county,  the  Allegheny  series  is  well  defined  in  a 
well  drilled  by  the  South  Penn  Oil  Company  on  the  land  of  Brice 
Wallace,  just  east  from  Fairview,  or  Amos.  The  record  is  as  fol- 
lows: 
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BRICE  WALLACE  WELL  NO.  i,  ONE  MILE  EAST  FROM 

AMOS,  MARION  COUNTY. 

Ft. 

Coal  and  slate.  Upper  Freeport 20 

Dark  slate  and  sandstone 160 

Sand 30 

Slate  and  sandy  shells 60 

White  sand,  top  of  Pottsville 

Total 270 

Here  the  Upper  Freeport  coal  was  noted  at  a  depth  of  1090 
feet,  but  its  thickness  was  not  separated  from  that  of  the  accom- 
panying slate.  Its  interval  below  the  Pittsburg  coal  is  here  556 
feet. 

West  from  this  in  Wetzel  county,  the  D.  H.  Cox  well  No.   1, 

three  miles  east  from  Pine  Grove,  gave  the  following  record  through 

the  Allegheny  series,  the  top  of  which  was  struck  at  1176  feet, 

and  568  feet  below  the  Pittsburg  coal: 

NEAR  PINE  GROVE  WETZEL  CO. 

Ft. 

Slate  and  shells 38 

Slate 17 

Sand 44 

"Cave"  (fireclay,  possibly) 5 

Slate .' 10 

Sand 50 

Slate  and  shells 15 

Slate  to  top  of  Pottsville  series 22 

Total 201 

Here  no  coal  whatever  is  reported,  and  this  is  only  a  sample  of 
hundreds  of  Ijorings  in  Wetzel  county,  so  that  if  the  Allegheny 
series  does  hold  valuable  coal  there,  no  oil  well  records  kno\\Ti  to 
the  writer  have  yet  disclosed  the  same. 

In  the  adjoining  county  of  Marshall,  the  Carter  Oil  Company 
drilled  a  well  five  miles  north  from  Loudensville,  (near  Cameron) 
and  this  record  reveals  one  coal  bed  in  the  Allegheny  series,  as 
follows  : 

COX  FARM,   FIVE  MILES  NORTH  FROM  LOUDENS- 
VILLE, MARSHALL  COUNTY. 

Ft. 

Upper  Freeport  coal,  absent 

Slate  20 

Sand 20 

Slate 35 
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Lower  Freeport  coal 5 

Slate 10 

"Gas  sand,"  Lower  Freeport 70 

Slate  to  Pottsville  series  70 

Total  230 

The  coal  given  above  was  struck  at  a  depth  of  1195  feet,  615 
feet  below  the  Pittsburg  coal,  and  hence  is  most  probably  the 
"Steuben viLLE  shaft"  or  "Roger"  vein,  of  the  Ohio  valley,  which 
appears  to  correlate  with  the  Lower  Freeport  bed  of  the  Alle- 
gheny series. 

In  Ohio  county,  next  north  from  Marshall,  where  the  Pitts- 
burg coal  rises  to  the  surface,  and  is  100  feet  above  water  level  at 
Wheeling,  two  coals  have  been  reported  in  a  boring  made  for  gas 
at  the  Central  Glass  Works,  within  the  city  limits,  as  follows: 

CENTRAL  GLASS  WORKS,  WHEELING,  OHIO  COUNTY. 

Ft. 

Upper  Freeport  coal,  absent 

Shale,  blue 50 

Lower  Freeport  coal 7 

Sandstone  and  shales 96 

Upper  Kittanning  coal 5 

Shales  and  sandstone  to  Pottsville 112 

Total 270 

The  coal  at  the  top  of  the  series  was  struck  at  556  feet  below 
the  Pittsburg  coal,  and  450  feet  under  the  bed  of  the  Ohio  river, 
and  hence  has  been  correlated  with  the  Lower  Freeport  coal,  or 
Roger  vein  of  the  Ohio  valley,  rather  than  with  the  Upper  Free- 
port  BED,  although  it  may  possibly  be  the  same. 

At  Wellsburg,  Brooke  county,  next  north  from  Ohio  county, 
the  record  of  Barclay  well  No.  1,  drilled  at  the  mouth  of  Buffalo 
creek,  gives  the  following  for  the  Allegheny  series  there: 

BARCLAY  WELL  NO.    i,  WELLSBURG,  BROOKE  COUNTY. 

Ft. 

Upper  Freeport  coal,  absent 

Fireclay 40 

Slate 12 

Coal,  Roger  vein.  Lower  FreepoH  5 

Fireclay    lo 

Slate 20 

Slate  and  shale  40 

Sand,  white  40 

Slate  and  shale  to  top  of  Pottsville 74 

Total 241 
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The  coal  given  above  was  once  mined  at  Wellsburg,  by  a 
shaft  235  feet  in  depth.  It  has  always  been  regarded  as  identical 
with  the  "Steubexyille  shaft"  coal,  only  a  few  miles  above, 
which,  as  already  stated,  the  Ohio  geologists  are  quite  certain  rep- 
resents the  Lower  Freeport  coal  of  the  Allegheny  series.  In 
this  report  the  writer  has  accepted  that  determination,  although 
not  entirely  satisfied  as  to  its  correctness,  since  he  had  always  in- 
clined to  the  view  of  Dr.  Newberry:  viz,  that  it  was  the  Upper 
Freeport  coal.  It  is  certainly  one  or  the  other,  and  as  the  two 
horizons  are  only  fifty  to  sixty  feet  apart  along  the  Ohio  valley,  it 
does  not  make  much  difference  in  the  economic  results. 

The  coal  in  question  lies  324  feet  below  the  Ames  limestone  at 
Wellsburg,  and  554  feet  below  the  Pittsburg  coal,  both  of  which 
crop  in  the  Ohio  river  hills. 

The  Allegheny  series  does  not  apparently  hold  coal  of  much 
value  under  Harrison  county,  if  we  may  judge  from  the  oil  well 
records. 

About  four  miles  southeast  from  Clarksburg,  a  well  was  bored 
on  the  Carr  farm  by  the  Harrison  County  Oil  Company,  and  a  very 
careful  record  of  the  strata  penetrated  was  kept  by  Prof.  T.  M. 
Jackson,  of  Clarksburg,  one  of  its  officers,  which  exhibits  the  Al- 
legheny series  as  follows: 

CARR  WELL  NO.   i,  NEAR  QUIET  DELL,  HARRISON  COUNTY. 

1-t. 

Upper  Freeport  coal,  absent  

Slate,  black  33 

White  slate  and  shells 25 

Limestone  and  sand 8 

Soapstone ~     7 

Sandstone,  gray 33 

Shales,  sandy 35 

Sand,  black 4 

Slate,  white  21 

Black,  hard  sand 4 

Sand,  white  6 

Lo'wer  Kiltauning  coal i 

Shale,  black 31 

Blate,  black 15 

Slate,  white,  to  top  of  white  sandstone,  {Pollsville)  27 

Total 250 

Here  the  only  coal  in  the  entire  series  is  a  thin  streak  near 
the  horizon  of  the  Lower  Kittanning  bed. 

In  a  boring   made   within  the   city  limits   of  Clarksburg,  a 
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slightly  different  result  was  obtained  from  that  given  above.  This 
boring  is  known  as  the  Despard  gas  well,  and  it  was  located  near 
the  junction  of  Elk  creek  and  West  Fork  river.  Prof.  T.  M. 
Jackson  furnishes  the  following  record  of  this  well  in  its  passage 
through  the  Allegheny  series. 

UNDER  CLARKSBURG,  HARRISON  COUNTY. 

Ft.        Ft. 

Upper  Freeport  coal,  absent 

Shales,  sandy  29     1 

Sandstone,  white ..._. 7      j 

Shales 6      [-124 

Sandstone,  white,  L,ower  Freeport  72 

Sandstone,  dark  10     J 

Middle  Kittanning  coal i 

Shales,  black 21      1 

Sandstone,  gray  12      \    49 

Sandstone,  white 16     J 

Lower  Kittanning  coal,  with  slate  4 

Sandstone,  hard,  gray  4      ~| 

Sandstone,  hard,  white 36      \    54 

Shale    14     j 

Top  of  /'^//5z^z7/^  white  sandstone    

Total 232 

Here  another  thin  streak  of  coal  was  found  above  the  Lower 
Kittanning,  but  the  Lower  one  has  thickened  up  to  four  feet, 
though  half  of  this  may  be  black  slate,  from  the  fact  that  the 
driller  noted  slate  in  connection  with  the  coal. 

In  Taylor  county,  near  the  Harrison  line,  the  South  Penn  Oil 
Company  drilled  a  well  on  the  land  of  R.  L.  Reed,  in  the  Booth's 
Creek  District,  where  the  following  record  was  made  through  the 
Allegheny  series: 

R.    Iv.  REED  WELL  NO.   i,  BOOTH'S  CREEK  DISTRICT, 

TAYLOR  COUNTY. 

Ft. 

Upper  Freeport  coal 5 

Slate  and  shells no 

Sand,  Lower  Freeport 60 

Slate 20 

Sand  20 

Slate 25 

Total 240 

In  Doddridge  county  very  few  of  the  wells  report  coal  in  the 
Allegheny  series,  the  top  of  which  is  there  buried  from  800  to 
1500  feet  below  the  surface. 
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The  following  record,  from  Well  No.  1,  on  Ruley  Brothers 
land,  in  Central  District,  is  a  fair  sample  of  the  records  the  drillers 
report  from  Doddridge  county  for  the  Allegheny  series: 

RUI^EY  BROTHERS  WELL  NO.    i,  CENTRAL  DLSTRICT, 

DODDRIDGE  COUNTY. 

Ft. 

Upper  Frceport  coal,  absent  

Slate 50 

Limestone   40 

Slaie 15 

Limestone    25 

Sand    20 

Slate  and  limestone 10 

Sand,  white 55 

Slate,  black 7 

Limestone   21 

Slate 15 

Limestone    15 

Total 273 

The  word  '  'limestone, "  or  '  'lime, ' '  as  used  by  the  average  oil 
well  driller,  can  usually  be  translated  into  ''light  gray  shale,"  so 
that  the  excessive  quantity  of  limestone  reported  in  many  oil  well 
records,  is  thus  accounted  for.  The  top  of  the  Allegheny  series 
was  struck  at  a  depth  of  1025  feet  in  the  Ruley  Brothers  well. 

About  two  miles  from  Long  Run  station,  on  the  B.  &  0.  R. 
R.,  the  South  Penn  Oil  Company  driled  a  well  on  the  land  of  J. 
D.  Crabtree,  where  a  coal  was  found  in  the  Allegheny  series  of 
Doddridge  county,  as  follows  : 

J.    D.    CRABTREE  WELL  NO.    i,  NEAR  LONG  RUN  STA- 
TION, DODDRIDGE  COUNTY. 

Ft. 

Upper  Freeporl  coal,  absent  

Slate 63 

Lower  Freeport  coal 5 

vSlate 31 

Sand   45 

Slate 10 

Sand    59 

Slate,  to  top  of  Ibllsville 19 

Total 232 

The  coal  was  struck  at  a  depth  of  1088  feet,  652  feet  below 
the  Pittsburg  bed,  and  hence  has  been  identified  with  the  IjOWER 
Fueepout  ("o.\l,  rather  than  with  the  UrrER  one. 
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In  the  adjoining  county  of  Ritchie,  many  hundreds  of  wells 
have  been  drilled,  and  the  contractors  report  a  general  absence  of 
coal  in  the  Allegheny  series.  Sometimes  thin  traces  of  it  are  en- 
countered, but  no  thick  or  valuable  beds,  according  to  their  rec- 
ords. 

The  Keystone  Oil  and  Gas  Company  drilled  a  well  near  Har- 
risville  of  which  a  fairly  good  record  was  kept,  and,  although 
some  coal  was  found,  both  in  the  Monongahela  series  and  the  Con- 
emaugh,  above,  only  a  trace  appeared  in  the  underlying  Allegheny 
series,  which  was  recorded  as  follows: 

KEYSTONE  OIL  AND  GAS  COMPANY'S  WELL  NO.    i, 
HARRISVILLE,  RITCHIE  COUNTY. 

Ft. 

Upper  Freeport  coal,  absent 

Slate,  blue 23 

Sand,  hard 15 

Slate,  white 6 

Limestone 31 

Sand,  sharp 36 

Slate,  dark  (show  of  coal  at  1320  feet)     38 

Sand 6 

Slate,  white 4 

Sand,  white 57 

Slate  and  shells,  dark,  to  top  of  Pottsville 52 

Total 268 

In  the  Whiskey  run  oil  pool  of  Ritchie  county,  the  record  of 
well  No.  1,  on  the  Baumgardner  farm,  was  very  carefully  kept  by 
Mr.  John  F.  Carll,  the  geologist  of  Venango  county,  Pennsylvania, 
who  reports  the  following  succession  through  the  Allegheny  series: 

BAUMGARDNER  WELL  NO.  i,  WHISKEY  RUN  OIL 

POOL,  RITCHIE  COUNTY. 

Ft. 

Upper  Freeport  coal,  absent 

Slate,  light  gray  145 

Slate,  dark,  limy 80 

Coal,  Lower  Ktttannhig 2 

Slate  and  shells  to  top  of  Pottsville 68 

Total 295 

The  coal  was  struck  at  a  depth  of  1355  feet,  850  feet  below 
where  the  Pittsburg  bed  had  been  noted,  and  402  feet  above  the 
Mountain,  or  Greenbrier  limestone. 
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Near  Cairo,  Ritchie  county,  the  record  of  a  well  on  the  Lee 
farm  was  kept  for  the  Survey  with  much  care  bv  Mr.  AN'illiam  A. 
Clark,  of  the  Clark  Oil  Company,  who  reports  the  following  suc- 
cession through  the  Allegheny  series: 

LEE  FARM  WELL  NO.  6,  NEAR  CAIRO,  RITCHIE 

COUNTY. 

Ft. 

Upper  Free  port  coal,  absen  t - 

White  slate  and  "shell '  50 

Sandstone    25 

Black  slate  and  "lime  shells"  47 

Sand 15 

Slate,  black  33 

Sand  35 

Dark  coaly  shales  ("cave"),  cased  at  1310,  6X  inch  45 

"Casing  sand''  40 

Slate,  black,  to  top  of  Potisville 15 

Total 305 

Here  the  only  coal  in  the  entire  series  is  a  thin  bed  found  in 
connection  with  the  "black  cave,"  as  the  shales  which  cave  so 
badly  are  named  by  the  drillers.  This  "black  cave"  comes  at 
about  the  horizon  of  the  Lower  Kittanning  fireclay  and  its 
overljnng  dark  shales. 

In  the  neighboring  county  of  Tyler  an  oil  well  has  recently 
been  drilled  by  the  Carter  Oil  Company,  two  miles  south  of  Wick 
Post  Office,  the  record  of  which  was  kept  with  great  care  by  the 
drilling  crew,  and  a  set  of  the  samples  was  kindly  presented  to  the 
Survey  by  Mr.  W.  H.  Aspinwall,  of  the  Carter  Oil  Company.  The 
well  begins  in  the  Permian,  and  found  petroleum  in  the  Pocono  or 
"Big  Injun"  sand  of  the  Lower  Carboniferous,  so  that  it  pene- 
trated nearly  all  of  the  Carboniferous  system.  The  record  is  a  very 
interesting  and  important  one,  and  is  here  given  in  full  as  follows: 

Samp.  Strata.  Top.     Bot.     Thick. 

1  Soil  and  clay o 

2  Red  rock 5 

3  Brown  shale 55 

4  Red  rock 67 

5  Sandstone 90 

6  Green  slate 150 

7  Sandstone,  hard  160 

8  Dark  gray  slate iSo 

9  Sandstone   192 

10  Sandstone 

11  Green  slate 230 

12  Red  rock 234 


5 

5 

55 
67 

50 
12 

90 
150 
160 

23 
60 
10 

180 

20 

192 

12 

230 

3S 

234 
2S0 

4 
46 
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13 

14 
15 
16 

17 
18 

19 
20 
21 
22 
23 

24 

25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

47 
48 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

63 
64 

65 

66 
67 

68 
69 
70 


Sandstone,  hard 280 

Slate 295 

Slate,  trace  of  coal  at  ji^ 305 

Sandstone,  micaceous 325 

Red  rock 410 

Limestone    /    425 

Limestone    \   440 

Slate 450 

Red  rock 452 

Sandstone,  gray  coarse. 472 

Black  slate,  trace  af  coal  at  ^06 

{Unio7itoiU7i?)  502 

White  slate 510 

Sandstone 530 

White  slate 540 

Red  rock 542 

Slate,  lo-inch  casing  557  feet  ..  557 

Limestone 597 

Slate 629 

Lime  and  sand  shells  635 

Sandstone   690 

Slate 700 

Limestone  710 

Limestone  730 

Sandstone    742 

Pittsburg  coal?  759 

Sandstone   760 

Sandstone    800 

Lime  and  sand  shells 806 

Limestone,  sandy 856 

Sandstone S81 

Black  slate,  trace  of  coal 893 

Red  rock,  "Big  Red"  908 

Limestone,  sandy.. 960 

Coarse  sand,  steel  line 990 

Black  slate 1030 

Limestone,  sandy 1046 

Red  rock 1052 

Limestone  and  limy  shales...  T  1058 

..  J  loSo 

"  "  ...  1  1120 

Limestone  [1140 

Slate r  1161 

"     I1175 

Sandstone,  hard 1200 

Shale 121 2 

Sandstone    1237 

1247 

Limestone,  hard 1253 

"Break,"  soft 128S 

Limestone,   hard 1293 

Freeport  sandstone [1299 

Steel  line J  1319 

"         8-inch  casing  1310^  1  1339 

L1429 

"Break"  of  black   slate,    trace 
coal  at  1^64. 1434 

[1464 

Salt  sand,   Pottsville,    water -j  1479 

at  1550.  I  1549 


295 

15 

305 

10 

325 

20 

410 

85 

425 

15 

450 

25 

452 

2 

472 

20 

502 

30 

5io 

8 

530 

20 

540 

10 

542 

2 

-  Monongahela 

557 

15 

series  349  feet. 

597 

40 

629 

32 

" 

635 

6 

690 

55 

700 

10 

710 

10 

730 

20 

742 

12 

759 

17J 

760 

I 

800 

40 

806 

6 

856 

50 

881 

25 

893 

12 

908 

15 

960 

52 

990 

30 

1030 

40 

1046 

16 

1052 

6 

1058 

6 

-  Conemaugh. 

103 

series  493  feet. 

1161 

1200 

39 

1212 

12 

1237 

25 

1247 

10 

1253 

6J 

1288 

35 

1293 

5 

1299 

6 

-  Allegheny  series 
211  feet. 

1434 

135 

1464 

30. 

\   Pottsville  series. 
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71 
72 

73 
74 
75 
76 
77 

78 

79 
80 
81 
82 

83 
84 
85 
86 

87 
88 

89 

90 


1652 
1658 

Black  slate    1666 

Sandstone    1752 

Black  slate,  6^  casing  1776'. ..1764 
Black  grit,  very  hard  and  wore 

bits 1776 

Shells 1826 

Maxton  sand  iS^6 


Black  lime  rock 1891 

Limestone,  "big  lime" f  1910 

"  ~ I 

"■Keener"  sand 1976 

Top  of  Big  Injun  2008 

Big  Injun  sand 

2018 

'•         "       oil.    Steel  line  ..2029 

2095 

Total  depth,  steel  line 


1666 
1752 
1764 
1776 

202^ 
86^ 
12 
12 

IS26 
IS36 

50 
10 

■    Mauch  Chunk 
series  235  feeL 

IS9I 
I9I0 

55. 
19 

1976 
2008 

66 
32 

Steel  line,  little  gas. 
Gas. 

Commenced  November  29,  1902;  completed  Januan,-  11,   1903. 

Drilled  by  the  Wilson  Drilling  Company.  Drillers,  John  Sayres  and 
Chas  Swab.  Tool  dressers.  Earl  Martin,  Ross  Monroe  and  Edward  Wil- 
liams. 

It  is  possible  that  the  suggested  identification  of  the  Pittsburg 

coal  in  this  record  is  not  correct,  and  that  its  horizon  would  belong 
higher  up  in  the  well.  The  identification  is  based  upon  the  posi- 
tion of  the  lowest  red  bed  which  is  seldom  more  than  400  feet  be- 
low the  Pittsburg  coal.  Then,  too.  this  identification  gives  the 
interval  between  the  Pittsburg  coal  and  the  top  of  the  "Keener" 
division  of  the  "Big  Injun"  oil  sand  as  1216  feet,  which  is  about 
right.  The  important  thing  of  the  section  is  that  it  reveals  no 
merchantable  coal  in  the  whole  Carboniferous  system.  The  large 
quantity  of  limestone  found  by  the  drillers  is  significant  in  this 
connection,  pointing  as  it  does  to  conditions  of  sedimentation  un- 
favorable to  the  accumulation  of  coal. 

The  trace  of  coaly  material  first  noted  at  1464  feet  was  skim- 
med from  the  water  which  rose  in  the  weU  and  was  brought  up  in 
the  bailer. 

Pleasants  county  adjoining  Tyler  has  the  same  reports  of  the 
absence  of  thick  coal  veins  as  the  latter,  and  Wood  county  is  but 
little  better,  as  the  following  record  of  the  Judge  John  J.  Jackson 
well  No.  1,  drilled  by  the  South  Penn  Oil  Company,  -n-ill  illus- 
trate. It  begins  in  the  Permian  red  beds,  and  goes  through  the 
entire  column,  of  Carboniferous  beds  below,  down  to  the  Berea  Grit 
of  Ohio  in  the  top  of  the  Devonian,  and  reads  as  follows  : 


WEST  VIRGINIA  GEOLOGICAL  SURVEY. 


393 


JUDGE  JOHN  J,  JACKSON  WEI.L  NO.    i,  FIVE  MILES 
N.  E.   OF  PARKERSBURG. 

Feet. 


Conductor 25 

Red  rock 25 

Sand,  gray  50 

Slate,  white  25 

Sand,  gray  25 

Red  rock 15 

I/imestone 10 

Slate,  white 25 

Red  rock 15 

Sand,  gray  15 

Slate,  white  10 

Red  rock 25 

Sand,  white 25 

Red  rock 100 

Slate,  white  10 

Sand,  white 5 

Slate,  white  , 15 

Limestone 10 

Sand,  white 15 

Red  rock 20 

Limestone 10 

Slate,  black 25 

Red  rock 30 

Slate,  black 20 

Sand,  white  25 

Slate,  white  25 

Eed  rock 105 

Slate,  white 50 

Sand,  white ...  20 

Slate,  white 10 

Sand,  white  15 

Red  rock 30 

Slate,  white  20 

Sand,  white 15 

Slate,  black 25 

Cow  Run^^  sand  {Mahoning)  water  at  915  feet  ..no 

Slate,  white 50 

Sand,  gray    30 

Slate,  white  37 

Slate,  black 30 

Sand,  white 120 

Slate,  white 30 

Slate,  black 60 

"6'a//' 5a«(3f"  (water  at  1390)  Pottsville 100 

Limestone   15 

Slate,  white 15 

^''Big  Lime^' 18 

f  sand,  white,  water  at       1 

1525 140  I 

sand,  black 10  [-205 

sand,  white 40 

sand,  black  15 

Slate  and  shells 283 

Slate,  black  30 

Shells,  {Berea),  dark  and  poor,  no  oil  or  gas 52 


to 


"Big  Injnn''''  sand 


25 

50 

100 

125 
150 
165 

i75 
200 

215 
230 
240 
265 
290 

390 
400 

405 
420 

430 
445 
465 
473 
500 
530 
550 
575 
600 

705 

755 

775 

785 

800 

830 

850 

865 

890 

1000 

1050 

1080 

1117 

1 147 

1267 

1297 

1357 

1457 

1472 

1487 

1505 


"  1710 


"  1993 
"  2023 
"  2075 
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The  top  of  the  Allegheny  series  would  come  at  about  1000 
feet  in  this  well,  and  extend  down  about  250  feet.  No  coal  what- 
ever is  reported  from  any  of  the  wells  drilled  in  the  oil  fields  of 
Wood  county,  but  in  a  well  bored  at  Parkersburg  by  the  Camden 
Oil  Refinery  a  bed  of  coal,  seven  feet  thick  is  recorded  at  a  depth 
of  1095  feet.  This  would  probably  be  a  representative  of  either 
the  Middle  or  Lower  Kittanning  seam.  It  is  possible  that  some 
portion  of  the  seven  feet  was  bituminous  shale,  since  the  oil  well 
drillers  do  not,  as  a  rule,  distinguish  between  the  two. 

In  Wirt  county  some  of  the  wells  report  four  feet  of  coal  in  the 
Allegheny  series.  In  Casto  well  Xo.  1  the  record  gives  four  feet  of 
coal  at  1156  feet,  and  555  feet  above  the  top  of  the  Big  Injun  oil 
sand.  This  is  most  probably  one  of  the  Kittanning  beds,  and  the 
same  as  that  reported  in  the  Camden  boring  at  Parkersburg. 

The  Roberts  well  No.  1,  near  Burning  Springs,  Wirt  county, 
does  not  report  any  coal  in  the  Allegheny  series,  and  gives  the  fol- 
lowing record  through  it  : 

ROBERTS  WELL  NO.    i,  NEAR  BURNING  SPRINGS, 

WIRT  COUNTY. 

Ft. 

Upper  Frecport  coal,  absent  

Gray  and  blue  shales 57 

Sand ii 

Shale 33 

Sand,  gray,  shelly,  "Gas"  sand,  Lower  Freeport 55 

Shale,  gray,  \.o  Pottsville 79 

Total 255 

The  base  of  the  Allegheny  beds  comes  here,  475  feet  above  the 
top  of  the  "Big  Injun"  oil  sand,  and  hence  the  coal  reported  in 
the  Casto  well  would  come  just  under  the  Lower  Freeport  or 
"Gas"  sand  of  the  drillers,  and  be  one  of  the  Kittjmning  beds. 

A  coal  is  also  reported  in  the  Allegheny  series  under  Calhoun 
county  at  about  600  feet  above  the  Big  Injun  oil  sand  and  it  is 
probably  the  same  as  the  one  found  in  Wirt  county. 

The  Cornell  well,  drilled  by  Messrs.  Courtney  and  McDer- 
mott  in  Calhoun  county  had  eight  feet  of  coal  reported  at  a  depth 
of  1300  feet  and  590  feet  above  the  Big  Injun  oil  sand.  In  order 
to  show  the  character  of  the  strata  in  the  Allegheny  series  of  Cal- 
houn as  well  as  the  geobigical  horizon  of  the  deep  coal  found  there 
we  shall  gfve  the  complete  record  of  a  well  in  the  Yellow  creek  oil 
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field  drilled  on  the  Jackson  farm  by  Hon.  J.  M.  GuSey,  of  Pitts- 
burg, as  follows  : 

JACKSON  WELL  NO.   i,  ON  YELLOW  CREEK,   CALHOUN 
COUNTY,  ONE-HALF  MILE  N.  E.  OF  METZ  WELLS. 


Unrecorded   o 

Sand   15 

Red  rock 15 

Lime 15 

Slate 15 

Lime 10 

Red  rock 20 

Slate 85 

Red  rock 11 1 

Shell  5 

Red  rock 20 

Slate 10 

Sand,  white  15 

Red  rock. 71 

^and,  white 23 

Slate 10 

Lime 20 

Red  rock 10 

Sand,  white 45 

Lime 10 

Red  rock  122 

Slate 53 

Sand 40 

Slate 30 

Sand 15 

Slate .* 10 

Sand 20 

Broken  lime , 35 

Sand   200 

Black  shale 40 

Sand 30 

White  lime 10 

Black  shale 34 

White  sand 26 

Slate  and  shell 50 

Lime t 20 

Sand 25 

Slate 30 

Lime... 15 

Slate  and  shale 90 

25 
10 
30 
10 
20 
10 
20 
30 


Feet, 
to 


Sand 

Slate 

Sand 

Lime 

Red  rock 

Slate 

Lime 

Sand 

Little  lime  25 

Slate 10 

"Big  Lime"  70 


45 
60 

75 
90 

105 
"5 
135 
220 

331 
336 
356 
366 
381 
452 
475 
485 
505 
515 
560 

570 
692 

745 

785 

815 

830 

840 

860 

895 
1095] 
1 135 

1165  }-   Allegheny  series 
1 1 75  I    314  feet. 


Pottsville  series 
321  feet. 


1209 

1235 1 
1285 

1305 
1330 
1360  _ 

1375 
1465 
1490 
1500 
1530  J 
1540  ~ 
1560 
1570 

1590  )- 
1620  I 

1645  I 
1655  J 
1725 


Mauch  Chunk 
series  125  feet. 
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''Big  Injun'' 45  "  1770 

White  slate 40  "  1810 

Slate  and  shell  270  "  20S0 

Black  shale 26  "  2106 

Berea  sand 12  "  2118 

Slate,  black  5  "  2123 

Slate  and  shell 246  "  2369 

Slate  and  shell  to  bottom 2442 

As  will  be  perceived,  no  coal  whatever  is  recorded  from  this 
well,  but  it  is  possible  that  the  black  shale  struck  at  1095  feet 
may  hold  the  coal  reported  in  the  Cornell  well  by  Courtney  and 
McDermott,  since  the  bottom  of  this  stratum  (1135)  comes  590 
feet  above  the  top  of  the  Big  Injun  Oil  sand,  or  exactly  the  same 
as  the  top  of  the  eight  foot  coal  in  the  Cornell  farm  well,  so  that 
there  may  be  unnoted  by  the  drillers,  a  coal  bed  of  good  thickness 
masked  in  the  forty  feet  of  black  shale  in  question. 

In  the  \\ .  L.  Camden  well  No.  1,  drilled  by  the  South  Penn 
Oil  Company  in  Sherman  District,  Calhoun  county,  the  following 
succession  is  reported  for  the  Allegheny  and  Pottsville  series  : 

W.  L.    CAMDEN  WELL  NO.  I,  SHERMAN  DISTRICT, 
CALHOUN  COUNTY. 

Ft. 

Sandstone 172 

Slate   20 

Sand   95 

Black  shale 164 

Sand    40 

Black  slate  20 

Sand,  hard 26 

Slate  and  shell 155 

Sand,  white,  base  of  Pottsville 51 

Black  slate 10 

Red  shale 8 

8hale  2 

"Big  Li)ne" , i  iS 

Big  Injun  oil  sand  

Total 881 

The  heavy  sandstone  at  the  top  of  tins  section  was  struck  at  a 
depth  of  927  feet,  and  is  evidently  the  same  one  as  that  at  the  top 
of  the  Allegheny  series  in  the  Jackson  well,  since  the  top  of  the 
latter  lies  830  feet  above  the  ''Big  Injun"  Oil  sand,  and  the  top  of 
the  sandstone  of  the  Camden  well  comes  881  feet  above  the  same 
datum.  It  is  possible  that  the  upper  half  of  this  immense  thick- 
ness of  sandstone  may  belong  in  the  Conemaugh  series,  the  driller 
not  observing  any  slate  division  between. 
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In  the  region  of  Stumptown,  Gilmer  county,  the  Stumptown 
Oil  and  Gas  Company  has  drilled  several  wells  for  gas,  and  found 
a  coal  bed  of  fair  thickness  in  the  Allegheny  series  at  a  depth  of 
over  1100  feet  below  the  level  of  Steer  creek.  This  is  in  the  region 
where  the  great  eastward  expansion  of  the  Allegheny-Kanawha 
series  has  begun,  and  the  following  record  of  the  Gas  Company's 
well  No.  4,  received  from  Mr.  John  T.  Harris,  of  Parkersburg, 
Secretary  of  the  Stumptown  Company,    shows  this  succession  : 

NEAR  STUMPTOWN,  GILMER  COUNTY. 

Ft.       Ft. 

Unrecorded 140^ 

Red  rock,  lime  and  shells  185 

Coal,  Bakerstown 4  [615 

Red  rock,  lime  and  shells  166 

First  Cow  Run  sand  (Mahoning)  base  of  Cone- 
maugh  series 120 


Upper  Freeport  coal,  absent  

Limestone,  shells  and  slate 95  ~ 

Sand 18 

Limestone  and  slate 67 

Sand,  Lower  Freeport 113^615 

Limestone,  shells  and  slate 287 

Coal 9 

Limestone,  to  top  of  Pottsville  (gas)  26 

This  Avell  starts  about  100  feet  below  the  horizon  of  the  Pitts- 
burg coal  and  hence  the  thick  sand  struck  at  495  feet  is  the  basal 
member  of  the  Conemaugh  series,  and  the  coal  in  question  comes 
580  feet  lower.  It  is  barely  possible  that  this  coal  is  in  the  Potts- 
ville  series,  since  in  a  deep  well  drilled  near  Stumptown  the  top  of 
the  Big  Injun  sand  was  reported  at  a  depth  of  only  400  feet  below 
five  feet  of  coal  struck  at  a  depth  of  1145  feet,  which  must  be  the 
same  as  the  one  showing  nine  feet  in  the  record  just  given. 

About  two  miles  southwest  of  Stumptown,  Gilmer  county,  the 
Rush  well  No.  1  got  two  beds  of  coal  ninety  feet  apart,  the  upper 
one  seven  feet  at  953  feet  below  the  surface,  and  the  lower 
one  six  feet  at  1050  feet,  the  top  of  the  "Big  Injun"  Oil  sand 
being  reported  at  1550  feet.  These  beds  would  both  belong  in  the 
Allegheny- Kanawha  series,  since  the  lowest  red  bed  of  the  Cone- 
maugh series  is  only  370  feet  above  the  top  of  the  upper  one. 

Near  Spencer,  Roane  county,  the  record  of  No.  1  well  on  the 
Asylum  farm  was  kept  with  much  care.  It  begins  near  the  base 
of  the  Dunkard  series,  and  was  drilled  through  the  entire  Carbon- 
iferous system.  The  only  coal  reported  by  the  drillers  was  some 
coal  and  slate  ten  feet  thick  at  1224  feet,   and  227  feet  below  the 
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base  of  the  Conemaugh  series.  Hence  it  would  be  in  the  Alle- 
gheny beds  and  probably  at  the  horizon  of  the  Lower  Kittanning 
coal. 

In  the  southern  edge  of  Roane  county,  Geary  district,  Mr. 
Grosscup,  of  Charleston,  drilled  a  gas  well  on  the  W.  A.  Geary 
farm,  in  which  five  feet  of  coal  is  reported  at  a  depth  of  347  feet, 
and  1132  feet  above  the  top  of  the  Big  Injun  Oil  sand.  This  is  in 
the  region  of  the  thickened  Allegheny-Kanawha  series,  and  would 
probably  be  about  the  horizon  of  the  Upper  Freeport  coal,  since 
the  lowest  red  beds  crop  only  100  feet  above  the  level  of  the  boring. 

The  Elk  River  Oil  and  Gas  Company  drilled  a  well  on  the  P. 
A.  Talltnan  farm  near  the  line  between  Clay  and  Roane  coimties, 
and  the  President  of  the  Company,  Mr.  E.  M.  Hukill,  of  Pitts- 
burg, reports  the  finding  of  two  coal  beds,  one  ten  feet  thick  at  440 
feet,  and  the  other  sis  feet  thick  at  525  feet,  while  the  "Big  In- 
jun'' Oil  sand  was  struck  at  1670.  These  two  coals  belong  at  the 
top  of  the  Allegheny- Kanawha  series,  and  probably  represent  the 
Upper  and  Lower  Freeport  beds,  or  what  is  the  same,  the  Stock- 
ton and  Coalburg  coals  of  the  Kanawha  valley.  The  bottom  of 
the  Potts\-ille  series  was  struck  at  1400  feet,  870  feet  below  the 
lower  of  the  two  coal  beds. 

The  Carter  Oil  Company  drilled  a  deep  well  near  the  line  be- 
tween Roane  and  Calhoun  counties,  four  miles  southeast  of  Trip- 
lett  Post  Office,  the  record  of  which  was  kept  with  much  detail  and 
kindly  given  the  Survey  by  Mr.  W.  H.  Aspinwall,  of  the  Carter 
Oil  Company.  The  well  begins  in  the  base  of  the  Dunkard  series 
and  passes  through  the  Carboniferous  system  into  the  Devonian. 
Its  record  reads  as  foUows  : 

WELL   NO.    I,    ON   S.     COXLEY    F.\RM.  NEAR  RO.\NE- 

OVLHOL'N  LINE.  FOUR  MILES  SOUTHEAST 

OF  TRIPLETT. 

Feet 

Unrecorde«l.. 55  to  55 

Sand 15  "  70 

Red  rock 10  "  So 

Sandstone 20  "  100 

Sl-ite 50  "  150 

Lime 25  "  175 

Slate 25  "  200 

Sand 25  "  225 

Red  rock 15  "  240 

Lime 20  "  260 
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Sandstone lo 

Slate 30 

Lime 35 

Lime 15 

Slate 30 

Shell 4 

Coal 4 

Lime 12 

Slate 55 

Lime 15 

Slate 10 

Red  rock 15 

Lime 5 

"Big  Red"  cave 80 

Lime 20 

Slate 100 

Red  rock 10 

Slate 40 

Lime    25 

Sand 8 

Lime 7 

Slate    60 

Lime 29 

First  Cow  Run  sand  (Mahoning)...  59 


Upper  Freepori  coal 2 

Sand 20 

Slate  and  lime 52 

Sand 10 

Lime 18 

Slate 20 

Tower    f  "Gas  sand" 75 

l.ower    Igj         "break- 5 

Freepo't|g^^^'_ g^ 

Slate 55 

Sand 45 

Black  slate  (cave) 40 


Sand 
Slate 
Lime 
Slate 
Lime 
Slate 

Salt  sand,  water  ( [620  feet) 135 

Unrecorded 53 

Maxtonsand 9 

Slate 13 

Little  Lime 15 

Slate 5 

Sandstone,  hard 10 

•'Pencil  cave"  5 

"Big  Lime" 61 

Big  Injun  sand , ....104 

Small  gas  at  1936  feet 

Slate 30 

Lime 24 

Slate 71 

Sand. 10 

Slate 50 


270 
300 

335 
350 
380 

384 
388 
400 

455 
470 
480 

495 
500 
580 
600 
700 
710 
750 
775 
783 
790 
850 
S79 
938 


940 
960 
1012 
1022 
1040 
1060 

1 135 
1140 
1200 

1255 
1300 

1340 
1390 
1470 
1500 

1545 
1580 

1590 
1725 
1778 
1787 
1800 
1815 
1820 
1830 

1835 
1896 
2000 


2030 

2054 
2125 

2135 
2185 


Allegheny-Kanaw- 
ha series  402  feet. 


Pottsville  series 
375  feet. 
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Lime 15  "  2200 

Slate  160  "  2360 

Limy  sand  (Berea)   10  "  2370 

Slate 50  "  2420 

Shells 50-55  "  2475 

Slate 53  "  2528 

Sand,  limv,  "stray",  gas  show 7  "  2535 

Slate .'. 15  "  2550 

Gordon  sand  (shell) _    3  "  2353 

Slate  to  bottom 51  "  2604 

The  coal  at  3S4  feet  may  possibly  be  the  Pittsburg  bed,  al- 
though its  interval  (550')  above  the  base  of  the  Conemaugh  series 
is  hardly  large  enough  for  that  seam. 

A  deep  well  was  drilled  for  oil  in  the  Great  Kanawha  valley 
about  five  miles  below  Charleston,  which  begins  about  300  feet 
under  the  Pittsburg  coal.  Its  record  as  given  by  J.  W.  Penhale 
is  as  follows  : 

NEAR  LOCK  NO.  6. 

FL 

Conductor   45 

Sandstone  to  base  of  Conemaugh  series 405 

Coal,  Stockton,  Upper  Freeport 5 

Sandstone 35 

Slate  and  shale 220 

Sandstone 10 

Slate  and  shale 40 

Sandstone 50 

Shale 10 

Lime 35 

Sandstone 45 

Coal 3 

Sandstone 7 

Shale  to  top  oi  Pottsz'ille 35  J 

Sandstone,  PottsvilU,  to  top  of  Greenbrier 
limestone  480 

The  coal  at  the  top  of  the  Allegheny-Kanawha  series  is  near 
the  horizon  of  the  Upper  Freeport  coal,  since  the  Pittsburg  bed 
crops  at  about  300  feet  above  where  the  boring  begins,  and  this 
would  give  an  interval  of  750  feet  between  it  and  the  Stockton  coal 
as  against  800  feet  between  the  Pittsburg  coal  and  the  Stockton 
bed  at  Charleston. 

The  coal  near  the  base  of  the  Allegheny-Kanawha  series  in 
the  record  may  be  either  the  Eagle  or  Camjibells  creek  bed,  most 
probaVjly  the  former. 

About  one  mile  below  Winfield,  Putnam  county,  a  boring  was 
once  made  for  oil  on  the  left  bank  of  the  Great  Kanawha  river, 


Allegheny-Kanaw- 
ha series  495  feeL 
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\-  Conemaugh  series 
609  feet. 


twenty  miles  north  from  the  locality  of  the  last  boring.  It  begins 
near  the  horizon  of  the  Pittsburg  coal,  and  the  record  reads  as 
follows,  according  to  Mr.  M.  R.  Campbell,  in  the  Huntington 
Folio,  U.  S.  G.  Survey,  page  3  : 

BORING  NEAR  WINFIELD,  PUTNAM  COUNTY. 

Feet. 

Shale 20 

Sandstone 7 

Limestone   5 

Slate 87 

Sandstone » 25 

Shale  5 

Red  shale  10 

Shale 5 

Red  rock 25 

Sandstone 15 

Red  rock 15 

Sandstone 10 

Slate 85 

Sandstone 10 

Slate 37 

Sandstone 40 

Slate 43 

Sandstone 35 

Slate 25 

Sandstone  10 

Slate 25 

Sandstone,  Lower  Mahoning.. 70 

Coal  (Upper  Freeport)  and  slate 20 

Sandstone 108 

Slate 52 

Sandstone 20 

Slate  37 

Sandstone 21 

Slate 15 

Sandstone 19 

"Shells" 13 

Sandstone 45 

Slate 10 

Sandstone 20 

Slate 15 

Coa/ (Eagle?)  and  slate 25 

Sandstone 45 

Slate 45 

Sandstone 15 

Slate 20 

Sandstone 255 

Dark  sandstone 20 

Liimestone,  Mauck  Chunk 15 

Sandstone 5 

Limestone^  Greenbrier 175 

Slate 25 

Sandstone,  "Big  Injun"  oil  sand 25 

This  record  shows  the  gradual  thinning  of  the  Allegheny-Kan- 
awha and  Pottsville  series  northward  from  Charleston  after  the 


\  Allegheny-Kanaw- 
ha series  420  feet. 


-  Pottsville  series 
400  feet. 
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members  of  the  same  have  all  passed  below  water  level.  The  coal 
beds  at  the  top,  and  near  the  base  of  the  series  were  not  separated 
by  the  driller  from  the  enclosing  shales,  and  hence  the  coal  report- 
ed may  not  be  of  commercial  thickness.  These  two  beds  are  evi- 
dently the  same  as  the  two  in  the  boring  five  miles  below  Charles- 
ton, given  above.  It  will  be  observed  that  in  the  Lock  No.  6  well 
the  Allegheny-Kanawha  series  has  a  thickness  of  495  feet  as 
against  420  in  the  Winfield  boring,  while  the  pottsville  thins 
from  480  feet  at  Lock  6,  to  400  at  Winfield,  and  thus  each  series 
decreases  northward  at  about  the  same  rate,  and  maintaining  prac- 
tically equal  thicknesses,  just  as  the  Allegheny  and  Pottsville  do 
everywhere  in  western  Pennsylvania  and  in  the  northern  portion 
of  West  Virginia. 

In  a  boring  at  Charleston,  five  miles  south  from  the  Lock 
-No.  6  well,  the  Allegheny-Kanawha  series  has  thickened  to  516 
feet,  and  the  Pottsville  to  580  feet. 

Passing  northward  to  the  Ohio  valley  and  five  miles  below 
the  mouth  of  the  Great  Kanawha,  the  C.  T.  Beale  well  in  Mason 
county,  opposite  Gallipolis,  gives  the  following  intervals  between 
the  Pittsburg  coal  and  the  base  of  the  Pottsville  series. 

C.    T.    BEALE    WELL    NO.    i,    MA80N    COUNTY,  OPPO- 
SITE, GALLIPOLIS,  OHIO. 


Feet. 


Pittsburg  coal 

Interval  to  derrick  floor 

Quick  sand  and  gravel 

Red  rock 

Sand,  white 

Slate  and  red  rock 

Sand  and  slate 

Ivimestone    

Slate 

Coal        

SlHte 

Sand 

Hlate  and  very  soft  red  rock  

Sand,  graj'  

Slate 

Sand,    white  (Mahoning)   base   of  Cone- 

niaugh  series  

Slate 

Coal  

Hand,  white,  Salt  water 

Slate 

Sand,  salt  water,  Pottsville  

Slate    to   top   of  the  Greenbrier  lime- 

stone 


150 
58 
72 

7 

"3 
10 

5 
7 
2 

18 
10 
50 
5 
25 


Conemaugh  series 
i-597  feet. 


67    J 
63 
7 
213 

30 
170 


Allegheny  series 
•528  feet. 


45    J 


Pottsyille  series 


WEST  VIRGINIA  GEOLOGICAL  SRUVBY.  403 

Here  the  Allegheny  and  Pottsville  series  thin  from  820  feet  at 
Winfield  to  only  528  feet  in  the  Ohio  valley,  thirty  miles  distant, 
and  again  attain  their  normal  proportions,  while  the  Conemaugh 
series  above,  retains  its  average  thickness  of  nearly  600  feet.  The 
coal  bed  at  sixty-three  feet  below  the  top  of  the  Allegheny  series 
is  probably  a  representative  of  the  Lower  Freeport  bed. 

At  Huntington,  Cabell  county,  one  boring  reports  three  good 
beds  of  coal  within  an  interval  of  ninety  three  feet,  beginning  at  a 
depth  of  475  feet  at  the  C.  &  0.  R.  R.  round-house,  while  a  few 
miles  below,  the  Central  City  deep  well  passed  entirely  through 
the  Allegheny  and  Pottsville  series  without  recording  any  coal 
whatever,  except  about  two  feet  somewhere  in  the  Pottsville  ser- 
ies. The  Allegheny  and  Pottsville  beds  have  a  combined  thick- 
ness of  605  feet  in  the  Central  City  well,  probably  about  equally 
divided  between  the  two  series.  The  record  of  the  well  at  the  C. 
&  0.  R.  R.  round-house  is  probably  not  reliable. 

No  one  should  take  it  for  granted  that  the  Allegheny  series 
holds  valuable  coals  anywhere  within  the  large  area  where  its  beds 
lie  deeply  buried  from  view,  without  first  making  thorough  tests 
with  the  core  or  diamond  drill,  since  the  records  of  oil  and  gas 
wells,  so  far  as  thickness  and  quality  of  the  coal  are  concerned, 
cannot  be  depended  upon. 

Having  now  reviewed  the  general  structure  of  the  Allegheny 
series  in  the  several  regions  of  the  state,  we  shall  take  up  the  in- 
dividual coal  beds  and  consider  them  in  detail,  beginning  with  the 
highest  one. 

THE  UPPER  FREEPORT  COAL. 

At  the  top  of  the  Allegheny  series,  and  marking  it  off  from 
the  Conemaugh  rocks  above,  there  occurs  a  very  important  coal 
bed.  The  First  Geological  Survey  of  Pennsylvania  long  ago  named 
it  from  the  town  of  Freeport  on  the  Allegheny  river,  where  the 
coal  in  question  crops  half  way  up  the  hills,  and  has  the  structure 
shown  by  the  section  given  on  pages  342-3.  As  may  be  noted  in 
the  section  at  its  type  locality,  the  Upper  Freeport  coal  is  a  com- 
posite or  multiple  bed,  and  this  peculiarity  characterizes  it  every- 
where in  the  state. 

Next  to  the  great  Pittsburg  bed,  at  the  other  limit  of  the  Con- 
emaugh series,  the  Upper  Freeport  coal  is  probably  of  more  impor- 
tance than  any  other  single  bed  of  coal  in  the  entire  Appalachian 
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basin.  Unlike  the  Pittsl)urg,  it  does  not  thin  down  and  vanish  to 
the  southwest,  but  appears  to  extend  entirely  across  the  state,  at 
least  along  the  belt  of  its  eastern  crop,  and  is  quite  as  important  in 
southern  Mingo  county  at  the  Kentucky  line  as  in  eastern  Monon- 
galia and  Preston  at  the  Pennsylvania  border. 

Like  the  Pittsburg  bed,  however,  it  thins  away  when  followed 
westward  from  the  belt  of  its  thick  development,  and  disappears 
or  becomes  unimportant  under  a  large  area  of  the  state  where  its 
horizon  underlies  the  surface.  Along  many  of  the  principal  streams, 
like  the  Buckhannon,  Little  Kanawha,  Elk,  Great  Kanawha,  Guy- 
andot.  Twelve  Pole,  and  Tug  rivers  this  westward  thinning  may 
be  observed,  just  like  that  of  the  underlying  New  River  beds,  be- 
fore the  coal  bed  in  question  dips  under  the  grade  of  the  streams, 
thus  confirming  the  results  of  oil  and  gas  well  drilling  as  to  its 
general  absence  over  such  a  wide  area  of  the  state  deep  down  in  the 
central  sweep  of  the  Appalachian  basin. 

"When  this  coal  horizon  comes  up  to  daylight  again  on  the 
western  side  of  the  Appalachian  trough  near  Kenova  on  the  south- 
west, and  New  Cumberland  on  the  northeast,  it  is  either  missing 
entirely  as  at  New  Cumberland,  (unless,  indeed,  the  "Roger"  vein 
of  the  Ohio  valley  may  prove  to  be  this  bed)  or  is  thin,  slaty  and 
worthless  as  at  the  Big  Sandy  river  near  Kenova.  Hence,  it  fol- 
lows, that  aside  from  the  limited  area  of  this  coal  in  the  Potomac 
basin  of  Mineral,  Grant,  and  Tucker  counties,  its  principal  area  in 
valuable  thickness  and  quality  will  be  found  in  a  belt  ten  to  thirty 
miles  in  width,  extending  across  the  state  through  Monongalia, 
Preston,  Taylor,  Barbour,  Ran(loli)h,  Upshur,  Webster,  Braxton, 
Clay,  Nicholas,  Fayette,  Kanawha,  Boone,  Lincoln,  Wyoming, 
Logan,  and  Mingo  counties. 

Westward  from  this  belt  of  thick  coal,  the  presence  of  this  bed 
is  so  uncertain  that  nothing  but  extensive  exploration  with  the 
diamond  or  other  form  of  core  drill  can  be  relied  upon  to  locate  any 
areas  of  the  coal  where  it  may  possess  valuable  thickness  and 
quality. 

The  character  of  this  coal  changes  gradually  in  its  ])assage 
across  the  state  from  a  soft,  typical,  coking  coal  with  columnar 
structure  in  Monongalia,  Preston,  Taylor,  Barbour  and  Randolph, 
to, a  harder  or  "si)linty"  type,  which  beginning  in  southern  Up- 
sliur  :in<l  \\'ebster,  continues  a  feature   of  the  coal   on   southwest- 
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ward  to  the  Kentucky  line,  although  usually  a  portion  of  the  bed 
will  contain  some  layers  of  soft  coal. 

Another  peculiarity  of  this  coal  worthy  of  note,  is  its  tendency 
to  cannel,  especially  in  the  southwestern  end  of  the  state,  since 
nearly  all  of  the  cannel  deposits  of  Fayette,  Kanawha,  and  Wayne 
counties  appear  to  come  at  this  horizon.  An  impure,  slaty  cannel 
is  also  often  present,  in  the  roof  of  this  coal,  in  the  northern  end 
of  the  state. 

This  coal  bed  enters  Monongalia  county  from  Fayette  county, 
Pennsylvania,  along  the  steep  northwest  slope  of  the  great  Chest- 
nut Ridge  anticlinal,  and  has  been  mined  at  several  localities  for 
domestic  use  near  the  foot  of  the  mountain,  between  the  Pennsyl- 
vania line  and  Cheat  river.  It  rises  above  this  latter  stream  on  a 
steep  northwestern  dip  just  above  Ice's  Ferry,  and  was  long  ago 
mined  there  for  use  at  the  old  Green  Spring  Furnace.  This  was 
probably  the  first  coal  to  be  made  into  coke  for  the  manufacture 
of  iron  anywhere  within  the  state,  it  having  been  burned  for  that 
purpose  fifty  to  sixty  years  ago  in  heaps  covered  with  earth,  after 
the  manner  of  charcoal  manufacture,  and  used  along  with  charcoal 
in  the  old  Green  Spring  Furnace,  which  stood  on  the  right  bank  of 
Cheat  river,  near  Ice's  Ferry. 

The  coal  rises  rapidly  to  the  southeast  from  Ice's  Ferry,  and 
comes  up  to  the  level  of  the  Bruceton  pike  Just  opposite  Mt.  Cha- 
teau Hotel,  where  it  has  been  mined  for  local  use  and  exhibits  the 
following  section: 

Ft.    In.        Ft.    In. 

Sandstone,  massive  

Shales,  sandy,  gray  lo    o 

r  coal,  bony I     8      "] 

■  Coal.. \  ??,'■};:■■■■■■,■■: '    M      5    8 

little"  slate,  gray 02  "* 

[coal  I     2     J 

Under  the  bottom  portion  here,  there  should  be  another  ply  of 
coal,  just  below  what  is  termed  the  "big  slate,"  the  thin  one, 
shown  above,  being  termed  the  '  'little' '  slate  in  mining  parlance, 
but  its  horizon  is  concealed  at  this  level,  and  it  is  not  known 
whether  the  lower  division  of  the  coal  is  present  or  otherwise. 

This  bed  soon  passes  into  the  air  southeastward  over  the  great 
Chestnut  Ridge  anticlinal,  and  does  not  come  down  again  in  that 
direction  till  we  come  to  Pisgah,  Preston  county,  where  it  catches 
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the  higliest  knobs,  just  east  from  the  village,  dipping  rapidly  down 
into  what  corresjionds  to  the  Ligonier  basin  of  Pennsylvania,  and 
which  has  its  main  axis  along  the  waters  of  Sandy  creek,  in  Pres- 
ton county. 

About  one-half  mile  east  from  Pisgah,  the  Upper  Freeport 
coal  is  mined  on  the  land  of  Mr.  D.  A.  Ryan,  where  it  exhibits 
the  following  structure: 

Ft.  In.       Ft.  In. 


Gray  shale 

Cannel,  impure o     2 

Coal,  fair i     6 

Coal,  bony  i     o 

Coal  2  II 

"Little"  slate o     2 

Coal,  good I     o 

"Big"  slate 


6     9 


Another  ply  of  coal  belongs  under  the  "big"  slate,  but  it  was 
not  seen  at  this  opening. 

The  coal  shows  practically  the  same  section  at  J,  T.  Gribble's 
bank,  two  miles  south  from  Pisgah,  and  at  P.  J.  Rogers'  opening, 
one  mile  southeast  of  Gribble's,  it  has  the  following  sectioil: 


Ft.   In.       Ft.  In. 

Sandstone,  massive,  Lower  Mahoning 40    o 

Gray,  sandy  shales. 


Coal... 


bony  coal o  4 

coal   I  6 

bony  coal -   i  o 

coal 3  o 

slate,  "little" o  i 

coal I  o 


6  II 


The  upper  portion  of  the  coal,  above  the  three-foot  bench, 
is  seldom  taken  down,  since  it  is  bony  and  slaty.  The  bed  will 
average  about  four  feet  of  clean,  soft  coal,  excellent  for  both  coke 
and  steam  purposes.  The  same  coal  is  mined  by  O.  Walls  and 
Brother,  and  also  by  Lockard  Birtcher  in  the  blufl  of  Sandy  creek, 
near  the  center  of  the  syncline,  GOO  feet  aljove  water  level,  and 
550  feet  above  the  Ijase  of  the  Pottsville  series,  since  the  bright 
RED  SHALES  of  the  Maucli  Chunk  crop  fifty  feet  above  Sandy  creek 
and  3,lmost  vertically  below  the  Birtcher  mim^,  where  the  Upper 
Freeport  bed  exhibits  the  fcjllowing  structure: 
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Ft.   In.       Ft.   In. 

Pandy  shales 8    o 

Bony  coal 04"] 

Coal  I     3 

Bony  coal  i     o      I      a     q 

Coal  2  II       M     ^ 

"Little"  slate o     2 

Coal  I     o     j 

Many  farmers  have  openings  on  the  coal  in  this  basin,  north 
from  Cheat  river,  and  there  is  not  much  variation  from  the  type 
given  above.  The  two  and  one-half  to  three  feet  of  coal  in  the 
roof  of  the  mine  contains  some  good  coal,  but  if  it  is  all  rejected 
there  will  remain  about  four  feet  of  pure  fuel.  If  the  roof  coal 
could  be  crushed  and  washed,  not  less  than  two  feet  of  good  fuel 
could  be  obtained  froin  it. 

At  Bruceton,  this  coal  has  long  been  mined  for  village  use, 
and  appears  to  be  thinner  than  elsewhere  in  the  basin,  since  it 
gives  the  following  section  in  Mr.  William  Miller's  bank: 

Ft.  In.       Ft.  In. 

Blatycoal 10"] 

Coal  I   10      [     A     -1 

Slate,  gray o     2      |      ^     ^ 

Coal I     3     J 

This  is  just  east  from  the  center  of  the  trough,  since  the  coal 
dips  to  the  northwest. 

The  coal  continues  rising  to  the  southeast  and  arches  into  the 
air  again  over  the  crest  of  Laurel  Hill  anticlinal,  the  eastern  boun- 
dary of  the  Ligonier  basin  of  Pennsylvania.  This  coal  comes 
down  again,  however,  and  has  a  good  development  in  the  Muddy 
creek  basin  of  Preston  county,  or  the  Wilmore  basin  of  Pennsyl- 
vania, which  lies  along  the  eastern  slope  of  Laurel  Hill,  and  cross- 
es Cheat  river  just  below  Albright,  where  it  carries  the  Upper 
Freeport  coal  below  the  level  of  Cheat  river,  and  is  deep  enough 
to  catch  a  small  area  of  the  Pittsburg  coal  in  Copemans  Knob,  be- 
tween Albright  and  Kingwood. 

In  this  Muddy  creek  basin  the  Upper  Freeport  coal  bed  has 
practically  the  same  structure  as  in  the  Pisgah  region,  so  that  the 
portion  of  Preston  county  north  from  Cheat  river,  holds  two  valu- 
able basins  of  this  coking  coal,  while  Monongalia  county  holds 
another  just  west  from  the  Chestnut  ridge  arch.  This  last  area 
lies  between  Chestnut  ridge  and  the  Monongahela  river,  being 
practically  the  southwestward  extension  of  the  Connellsville  syn- 
cline. 
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These  three  troughs  or  synclines,  viz:  the  Connellsville, 
Ligonier,and  Muddy  creek,  extend  completely  across  both  Preston 
and  Monongalia  counties,  and  appear  to  hold  good  coal  through- 
out their  entire  extent,  although  in  the  westernmost  one  (Connells- 
ville) the  Up])er  Freeport  coal  gets  thinner  in  southern  Mononga- 
lia than  it  is  farther  north. 

The  next  eastern  one,  (iNIuddy  creek),  which  corresponds  to 
the  Wilmore  basin  of  Pennsylvania,  as  already  stated,  crosses 
Cheat  river  just  below  Albright,  and  its  central  line,  cutting  across 
Copemans  knob,  passes  east  of  Kingwood,  half  way  ])etween  that 
town  and  Cheat  river,  and,  crossing  the  B.  &  0.  R.  R.  near  An- 
derson, goes  on  southwestward  through  Preston  into  Barbour  and 
Randolph. 

The  Upper  Freeport  coal  has  not  been  mined  for  shipment  in 
a  commercial  way  from  the  northern  end  of  this  basin,  except  at 
Tunnelton,  and  between  Tunnelton  and  Kingwood.  There  it  has 
the  same  structure  (see  section  page  349)  as  in  the  Ligonier  or 
Sandy  creek  basin,  north  from  Cheat  river,  except  that  the  lowest 
ply  of  coal  is  present  or  exposed  under  the  "big"  slate,  the  latter 
being  only  eighteen  to  thirty  inches  thick. 

Near  Howesville,  Preston  county,  the  Kingwood  Coal  Com- 
pany operates  a  mine  on  the  West  Virginia  and  Northern  railroad, 
the  output  being  shipped  east  for  general  steam  and  fuel  purposes. 
A.  P.  Brady  reports  the  following  section  at  this  mine: 

HOWESVILLE    MINE. 

Ft.   In.       Ft.   In. 

Bone  coal o  4 

Coal 2  3 

"Little"  slate o  2 

Coal  o  6 

Sulphur  streak o  o'/j 

Coal  I  2 

"Big"'  slate  o  10 

Coal,  not  mined i  6 


6    9'A 


Butts  run  S.  73°  E.     Face  S.  17°  W. 

The  coal  below  the  "big"  slate  is  not  taken  out,  and  was  not 
included  in  the  sample  taken  for  analysis,  for  which  Prof.  Hite  re- 
ports the  following  composition: 

Moisture o-  57 

Volatile  matter 30.  52 

Fixed  carbon    54-9' 
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Ash 14.00 


Total 100.  00 

Sulphur 3.45 

Phosphorus  008 

B.    T.    U.    Wil.    Cal 13,031 

The  Irona  Coal  Company  also  mines  this  bed  along  the  West 
Virginia  &  Northern  railroad,  between  Tunnelton  and  Kingwood, 
and  Mr.  Brady  reports  the  following  structure  at  the 

IRONA  MINE. 

Ft.  In.       Ft.  In. 

Slate 10  o 

Bone  coal 13^ 

Coal  2  8 

"Little"  slate o  i       f     j  11 

Coal  I  5 

"Big"  slate i  o 

Coal I  6 

ANALYSIS. 

Moisture o.  65 

Volatile  matter  28.  46 

Fixed  carbon 62.  54 

Ash 8.35 


Total 100.  00 

Sulphur    1.47 

Phosphorus o.  026 

Butts  run  S.  62°  E.  Face,  S.  28°  W.  Greatest  rise,  N.  70° 
W. 

The  Merchants  Coal  Company,  of  Baltimore,  has  extensive 
mines  on  this  coal  at  tlie  eastern  end  of  Kingwood  tunnel,  Tun- 
nelton, Preston  county,  just  east  from  the  crest  of  the  Laurel  Hill 
anticlinal,  and  there  A.  P.  Brady  made  the  following  measure- 
ments: 

MERCHANTS  COAL  COMPANY'S  TUNNELTON  MINES. 

North  Side  Mine.      South  Side  Mine. 
Ft.  In.  Ft.  In. 

Bone  coal o     lo  on 

Coal  27  24 

Slate,   "little" 02  02 

Coal   19  16 

Slate,  "big" i       3  not  measured 

Coal  I       6  " 

Totals , 8       I  4     II 
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Butts  run  S.  73°  E.  Face  S.  17°  W.  Elevcation  A.  T., 
1872. 

ANALYSES 

North  Side  Miue.      South  Side  Mine. 

Moisture  0.62  0.72 

Volatile  matter  3i-00  28.  75 

Fixed  carbon 57-66  63.84 

Ash 10.72  6.69 

Totals 100.  00  100.  00 

Sulphur 3.41  I.  31 

Phosphorus 0.009  0.025 

B.  T.  U.  (Wil.  Cal.)  13,846  14,807 

These  mines  supply  the  B.  (fe.  0.  R.  R.  locomotives  with  fuel. 
The  above  analyses  probably  show  too  much  sulphur  for  the  aver- 
age coal  at  the  North  Side  mine,  and  too  little  at  the  South  Side 
mine. 

The  coal,  as  may  be  seen  from  the  calorific  determinations, 
gives  very  efficient  results  as  a  steam  fuel,  although,  owing  to  the 
large  sulphur  contents,  there  is  a  tendency  to  "clinker,"  which 
the  firemen  do  not  like.  The  "bottom"  division  of  the  coal  is  not 
mined,  and  was  not  sampled  for  analysis. 

Just  west  from  Kihgwood  Tunnel,  the  Gorman  Coal  and  Coke 
Company  operates  two  mines  on  the  Upper  Freeport  coal,  where 
A.  P.  Brad}^  made  the  following  measurements: 

GORMAN  COAL  AND  COKE  COMPANY'S  MINES. 

No.  I  Mine.     No.  2  Mine. 

Ft.    In.  Ft.    In. 

Bone  roal o     8  08 

Coal 2     8  2   II 

Slate,  "little" o     2  02 

Coal 17  19 

Slate,  "bij("  i     6  not  measured. 

Coal 16  •' 

Totals 8     I  5     6 

Butts  run  S.  73°  E.  Face  S.  17°  W.  Altitude  No.  2,  1062 
A.  T.     Greatest  rise,  N.  65°  E. 

ANALYSES. 

No.  J  Mine.     No.  2  Mine. 

Moisture     o.  S3  0.91 

Volatile  mailer 28.26  29.15 
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Fixed  carbon :  62.42  58.76 

Ash 8.49  II.  18 


Totals 100.  CO  TOO.  00 

Sulphur I.  II  2.81 

Phosphorus  0.032  0.003 

B.  T.  U.  Wil  Cal 13,515 

Just  west  from  these  last  mines,  we  come  to  those  of  the  Aus- 
ten Coal  &  Coke  Company,  where  this  coal  has  been  mined  and 
coked  for  probably  forty  years,  and  there  A.  P.  Brady  made  the 
following  measurement: 

AUSTEN  COAL  &  COKE  COMPANY'S  MINES. 

Ft.  In.       Ft.  In. 

Bone  coal o     8 

Coal  2     8 

Slate,  "little" o    2 

Coal  I     7 

Slate,  "big" i     6 

Coal  I     6 

Butts  run  S.  73°  E.  Face  S.  17°  W.  Elevation  1535  A.  T. 
Greatest  rise  S.  E. 

ANALYSES.                 Coal.  Coke. 

Moisture 0.72  0.18 

Volatile  matter  ...  28.67  i- 30 

Fixed  carbon 63.78  86.33 

Ash 6.  83  12.  19 


Totals 100.  00  100.00 

Sulphur o-  94  o.  86 

Phosphorus  0.048  0.067 

B.  T.  U.  Wil.   Cal  14,403 

The  bottom  ply  of  coal  is  not  mined,  and  was  not  sampled 
for  analysis. 

This  same  coal  is  mined  west  from  Austen  by  the  Orr  Coal  & 
Coke  Company,  and  also  by  the  Hite  Coal  &  Coke  Company,  at 
their  "Vulcan"  and  "Dixie"  mines  respectively,  but  the  measure- 
ments of  the  coal,  reported  by  Mr.  Brady,  are  practically  the  same 
as  those  given  for  Austen.  Prof.  Hite  reports  the  analyses  of  the 
coal  in  each  as  follows  : 

ANALYSES,  Dixie  Mine.  Vulcan  Mine. 

Moisture  0.69  0.73 

Volatile  matter 30.01  30.02 

Fixed  carbon 57-72  61.23 

Ash 11.58  8.02 


Totals 100.  00  ICO.  00 

Sulphur 3.04  2.41 

Phosphorus  0.069  0.03 
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At  the  Newburg  shaft,  two  miles  -west  from  the  Vulcan  and 
Dixie  mines,  the  Upper  Freeport  coal  has  dipped  150  feet  below 
water  level,  or  from  loGO  feet  above  tide  at  tlie  Vulcan  mine  to 
1038  feet  above  the  same  datum  in  the  Ijottom  of  the  deep  syn- 
cline,  where  even  the  Pittsburg  coal  is  caught  in  the  summits  of 
the  hills.  The  Newburg  shaft  was  sunk  through  the  Upper  Free- 
port  bed  d(.)wn  to  the  Lower  Kittanning  coal,  and  the  latter  was 
the  only  one  mined  until  a  disastrous  explosion  of  mine  gas  par- 
tially wrecked  the  mine,  and  led  to  the  abandonment  of  operations 
on  the  Kittanning  coal. 

In  recent  3'ears,  the  Upper  Freeport  bed,  which  lies  170  feet 
down  in  the  shaft,  has  been  mined  b}'  the  Newlnirg  Coal  &  Coke 
Company,  and  A.  P.  Bi'ady  reports  the  following  measurement  for 
the  same: 

NEWBURG  SHAFT   MINE. 

Ft.  In.      Ft.  In. 

"Draw"  slate o     3 

Coal    2     4 

Slate,  "little" o     i>^ 

Coal 15       r      6     2>^ 

Slate,  "big" i     6 

Coal o  10 

Butts  run  S.  7G°  E.  Face  S.  14°  W.  Greatest  rise,  south- 
west.    Elevation  1038  A.  T. 

Prof.  Hite  reports  the  following  analysis  for  sami)le  collected 
from  the  shaft: 

Moisture  o.  64 

Volatile  matter 30.  42 

Fixed  carbon 56.  72 

Ash 12.22 


Total 100.  00 

Sulphur 2.33 

Phosphorus  0.007 

B.  T.    U.  Wil.  Cal 13,516 

This  is  near  the  center  of  the  deep  syncline  west  from  the 
Laurel  Ridge  anticlinal,  and  the  rocks  rise  to  the  northwest,  and 
also  to  the  northeast,  so  that  the  coal  comes  to  the  surface  on 
Three- Fork  creek,  and  has  long  been  mined  in  the  region  of  the 
old  Ilardman  Furnace.  It  was  also  manufactured  into  coke  until 
that  furnace  went  out  of  blast  several  years  since.  Recently  the 
mines  have  been  reojx'ned  ))y  the  Monarch  Coal  and  Mining  Com- 
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pany,  one  mile  and  a-qiiarter  north  from  Hardman,  and  there  A. 
P.  Brady  reports  the  following  succession  : 

VICTORIA  MINE,  NEAR  HARDMAN,  TAYLOR  COUNTY. 

Ft.  In.       Ft.  In. 

Coal  I  6     ~ 

Draw  slate   i  6 

Bone  coal o  3 

Coal  I  7      [ 

Bone  coal  o  2 

Coal  2  5 

Slate,  "little" o  0% 

Coal  o  4 

Prof.  Hite  gives  the  following  analysis  for  the  coal  below  the 

upper  bone: 

Moisture    0.81 

Volatile  matter 28.  78 

Fixed  carbon   61.46 

Ash  8.95 


7   g'A 


Total 100.00 

Sulphur I.  99 

Phosphorus  o.  097 

There  has  been  some  discussion  among  the  local  mining  fra- 
ternity as  to  the  horizon  of  the  coal  at  the  Victoria  mine,  some  even 
claiming  it  to  be  identical  with  the  Lower  Kittanning,  but  while 
the  structure  of  the  bed  has  changed  slightly,  there  is  no  difficulty 
in  recognizing  the  main  features  of  the  Upper  Freeport  seam.  The 
"little"  slate  is  thinner  than  usual,  as  well  as  the  ply  of  coal  im- 
mediately under  it,  but  the  main  body  of  the  coal  above  the  slate 
has  the  same  thickness  and  quality  as  in  the  other  mines  farther 
east.  True,  a  new  layer  of  coal  makes  its  appearance  in  the  roof 
of  the  mine,  but  this  is  a  common  feature  with  the  Upper  Free- 
port  bed.  Then,  too,  there  is  only  a  slight  rise  of  the  strata  from 
the  Newburg  shaft  northwestward,  and  for  the  Lower  Kittanning 
to  get  up  to  the  surface  on  Three  Fork,  it  must  rise  over  300  feet 
in  less  than  three  miles,  an  impossible  proposition  from  the  known 
rate  of  dip. 

In  the  region  of  Masontown,  Preston  county,  near  the  center 
of  this  same  coal  basin,  (Ligonier),  Hon.  S.  B,  Elkins  has  recently 
put  down  two  test  borings  for  coal.  One  of  these,  on  the 
Sanford  Watson  farm,  published  on  page  344  of  this  volume,  and 
summarized,  shows  the  Upper  Freeport  coal  with  the  following 
structure: 


414 


THE  ALLEGHENY  SERIES. 


Ft.   lu.        Ft.   In. 


Coal  and  bone  mixed  2 

Coal  2 

Slate,  "little''  o 

Coal,  "mining  ply" i 

Slate,  "big''  i 

(coal I     5>^1 

Coal,  bottom -^  slate  o     1^2  >  2 

(coal o  iil4) 


iiX  1 

I]/.  V 
o 

6^j 


10     2% 


Here  the  "bottom"  division  of  the  coal  has  nearly  doubled 
its  usual  thickness,  but  otherwise  tlio  coal  has  its  typical  structure 
for  Preston  county.  The  coal  was  struck  in  this  boring  at  176  feet 
below  the  surface. 

In  another  test  boring  made  by  Senator  Elkins,  on  the  Amos 
Ashburn  farm,  about  three-fourths  of  a  mile  distant  from  the  Wat- 
son, this  coal  was  struck  at  a  depth  of  181  feet,  and  exhibits  the 
following  structure: 


Ft.   In.       Ft.   In.       Ft.   In. 

coal,  snlph.    o     2>^  ~ 

bone o    8 

black  slate.,  o  ii^_ 
Coal,  "top" -•  coal,  sulph..  o    8^  J-    3    o;4  ] 

bone o    3 

coal  o    2% 

bone o    oyi 

Coal,  "main  bench" 2     3 

vSlate,  "little" o     2%, 

(coal  I     2%^ 
slate o    0%,  f    I     7 
coal    o    4     J 

Slate,  "big"  o  11 

!coal,  sulph..  I     4;^  \ 
slate 02      >•    2     5^  J 
coal  on      ) 

Fireclay 5    o 

Litnestone,   in   several   layers,  separated  by  fireclay 

shales 20    o 


10    5'A 


Here,  although  the  bed  shows  a  thickness  of  nearly  eleven 
feet,  it  holds  only  four  feet  of  available  coal,  unless  the  "big" 
slate  should  be  taken  up  and  the  "bottom"  coal  mined.  It  would 
be  a  great  loss  of  fuel  to  leave  so  much  coal  in  the  ground  as  a 
waste  product,  but  under  present  mining  conditions  no  other  re- 
sult may  be  feasible.  It  is  possible  that  in  the  far  off  future  both 
,the  "top"  and  "bottom"  members  of  the  coal  may  l)e  crushed 
and  washed,  and  thus  three  to  four  feet  more  of  valual)le  fuel  re- 
covered from  this  bed. 
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The  Upper  Freeport  coal  rises  above  water  level  on  Deckers 
creek,  one-half  mile  northwest  from  Masontown,  and  has  been 
mined  for  village  supply  at  the  Scott  bank,  where  it  exhibits  the 
following  structure: 

Ft.  In.       Ft.  In. 

Gray  shales 5     o 

Slaty  and  bony  eoal 22] 

Coal,  good,  main  bench  2     9 

Slate,  "little" o     2 

Coal,  "mining  ply"  i     4 

Blate,  "big" o     9 

Coal,  "bottom,"  visible ~  2     2 


9     4 


The  bottom  division  of  the  coal  is  not  fully  exposed,  and  it 
holds  two  inches  of  bony  slate  near  ihe  center.  The  "big"  slate, 
which  is  really  an  impure  fireclay,  varies  from  six  to  twelve  inches 
in  thickness,  and  is  occasionally  taken  up  in  this  mine  to  secure 
the  underlying  coal,  which  the  farmers  ''report"  as  the  best  in  the 
mine.  Its  appearance,  however,  would  not  confirm  the  "report," 
since  it  looks  coarse  in  grain  and  rather  high  in  ash.  The  "min- 
ing" ply  and  the  "main  bench"  above,  however,  are  both  very 
pure,  bright,  and  clean-looking,  of  the  typical  coking  facies. 

At  the  "Falls"  tract  opening,  near  this,  the  coal  has  practi- 
cally the  same  structure  as  at  the  Scott  mine,  and  the  Lower  Ma- 
honing sandstone  makes  a  massive  cliff  only  five  feet  above  the 
coal. 

This  coal  has  been  mined  at  many  localities  on  either  side  of 
the  basin,  Just  north  from  Masontown,  and  also  near  the  center  of 
the  same  where  Bull  run  cuts  down  to  it  on  its  course  to  Cheat 
river.  The  central  line  of  the  basin  appears  to  pass  between  Nich- 
olas Posten's  opening  and  that  of  Henry  Eddy,  one  mile  and  a 
half  north  from  Masontown.  The  coal  exhibits  the  following 
structure  at  the  Posten  mine: 

Ft.  In.       Ft.  In. 

"Top"  coal,  impure,  honj 2  9 

Coal,  main  bench 2  9 

"Little"  slate o  2 

Coal,  "mining  ply" i  6 

'"Big"  slate o  9 

(Tba/,  "bottom"  visible 2  o 


9  II 


The  coal  shows  practically  the  same  section  at  Henry  Eddy's 
bank,  nearby.     The  upper  half  of  the  "top"  coal  appears  to  be 
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fairly  pure,  and  it  may  furnish  some  good  fuel,  but  the  lower  por- 
tion is  interstratified  with  bony  and  slaty  layers,  so  that  probably 
all  of  the  "top"  coal  will  be  lost  in  ordinary  mine  work.  The 
"main  bench"  and  the  "mining  ply"  are  both  excellent  looking 
here,  as  also  the  "bottom"  division.  The  "big"  slate  is  only  six 
to  twelve  inches  thick  in  this  region,  and  bonce,  as  the  underlying 
coal  is  more  than  two  feet  thick,  it  may  prove  profitable  to  mine 
this  bottom  meml)or. 

Tbe  central  line  of  the  Ligonier  basin  crosses  Cheat  river  near 
the  mouth  of  Bull  run,  where  the  Upper  Freeport  coal  is  about 
750-800  feet  above  the  level  of  the  water.  It  is  mined  by  Forbes 
Blaney,  Daniel  Lyons,  and  several  others  in  the  hills  which  over- 
look Cheat  river. 

About  four  miles  southeast  from  the  central  line  of  the  Ligo- 
nier syncline,  we  come  to  the  crest  of  the  Laurel  Hill  anticlinal, 
and  find  the  Upper  Freeport  capping  a  knob  at  Cameron  Elliott's 
bank,  on  the  very  crest  of  the  arch,  exhibiting  the  following 
structure: 

Ft.   In.       Ft.    In. 

Bandstone,  massive,  I^ower  Mahoning 20    o 

"Top"  coal 2  o 

Coal,  main  bench 2  6 

"Little'  slate o  2 

Coal,  "mining  ply" i  3 

"Big"  slate o  10 

Coal,  two  inches  bone  in  center 2  7 


9    4 


Here  the  "bottom"  division  of  the  coal  is  taken  out,  and  is 
fairly  good,  except  two  inches  of  bony  slate  near  the  center. 

On  the  Morgantown  and  Kingwood  turnpike,  this  coal  is 
mined  by  Davis  Stutzel  and  William  Miller,  two  and  one-half  to 
three  miles  east  from  Roedsville,  where  it  exhil)its  practically  the 
same  section  as  those  already  given.  West  from  the  Miller  and 
Stutzel  mines,  the  coal  dips  rapidly  to  the  northwest,  and  under- 
lies Rccdsvillc,  in  the  center  of  the  syncline,  by  a  depth  of  200 
feet  or  more.  The  axis  of  the  basis  lies  just  west  of  Reedsville, 
and  the  coal  soon  begins  to  rise  rapidly  to  the  northwest.  It  un- 
derlies Deckers  creek  at  the  turnpike  crossing,  one  mile  west  of 
Reedsville,  l)yadepthof  not  less  than  140  feet.  One  mile  west 
from  this,  however,  the  coal  gets  up  into  the  hills,  and  has  been 
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mined  along  the  jNIorgantown  road  on  the  lands  of  the  Keck  heirs, 
John  Sharp,  and  others,  where  it  has  the  same  structure  as  that 
already  given. 

Farther  west  the  Chestnut  Ridge  anticlinal  throws  all  of  the 
Allegheny  series  into  the  air,  and  the  Upper  Freeport  bed  does  not 
appear  again  till  we  come  to  Dal  ton's  coal  bank,  in  Monongalia 
county,  six  miles  east  from  Morgantown,  where  it  has  long  been 
mined  for  domestic  supply,  and  has  the  same  structure  as  in  Pres- 
ton county,  except  that  the  "top"  and  "bottom"  coals  are  thin- 
ner. The  "main  bench"  and  "mining  ply"  still  measure  about 
four  feet,  however,  and  their  coal  is  very  bright  and  good. 

Two  large  mining  operations  have  recently  been  started  on 
this  bed  along  Deckers  creek,  on  the  Morgantown  and  Kingwood 
railroad,  four  miles  southeast  from  Morgantown,  by  the  West  Vir- 
ginia Coal  Company  and  the  Deckers  Creek  Coal  &  Coke  Company, 
respectively.  The  former  has  its  mines  on  the  north  bank  of  the 
stream  and  the  latter  occupies  the  south '  bank  of  the  same. 

The  coal  shows  the  following  structure  in  the  West  Virginia 
Coal  Company's  mine: 

Ft.   In.       Ft.  In. 


13 


Gray  shales  

Black  slate 2     4 

Impure  cannel o     6 

Bonycoal o     8 

Coal,  "main  bench" 2  10 

"Little"  slate,  eray  o     2 

Coal,  "mining  ply"  i     2 

"Big"  slate  (fireclay)  4    o 

Coal,  "bottom" i     4 

Fireclay  and  sandy  beds 10    o 

Limestone  and  iron  ore,  Upper  Freeport 8    o 

It  requires  but  a  glance  at  this  structure  to  perceive  the  same 
type  as  that  shown  in  Preston  county.  The  main  mass  of  the 
'  'top' '  coal  has  changed  to  a  black,  cannelly  slate,  the  bottom  por- 
tion of  which  is  genuine  cannel  with  conchoidal  fracture,  while  the 
'  'big' '  slate  at  the  bottom  has  thickened  up  to  four  feet  at  the 
main  opening,  and  within  fifty  yards  is  seen  to  thicken  to  ten  feet 
of  fireclay  and  sandy  beds.  The  "main  bench"  and  "mining  ply" 
divisions  remain  constant,  however,  in  both  thickness  and  quality, 
separated  by  the  '  'little' '  slate  of  the  miners,  a  dark  gray  stratum 
one  to  two  inches  thick.  The  "main  bench"  varies  from  thirty- 
two  to  thirty-six  inches,  and  the   "mining  ply"  from  twelve  to 
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sixteen  inches,  so  tliat  tlio  average  available  coal  is  j)ractically  four 
feet.  The  bony  coal  at  the  top  runs  from  six  to  nine  inches  in 
thickness,  and  is  taken  down  only  in  the  main  entries. 

The  coal  is  soft,  bright,  and  (juite  j^ure,  a  typical  coking  coal, 
and  the  West  Virginia  Coal  Company  is  building  150  bee  hive 
ovens  (50  of  which  are  now  in  operation)  for  the  manufacture  of 
coke. 

Both  the  coal  and  coke  have  been  analyzed  by  the  Maryland 
Steel  Company  of  Baltimore,  with  the  following  results: 

COAL. 
Top.  Middle.    Mininj?  Ply.    Gen.  See. 

Volatile  matter 31-77  32-95  34- 20  32- 05 

Fixed  carbon 60.10  62.41  61.91  61.45 

Ash 8.13  4.64  3.89  6.50 


Totals 100.00         100.00         100.00  100.00 

Pulphiir 0.73  0.56  1.24  0.69 

Phosphorus 0.316  0.014  0.003  0.165 

The  Maryland  Steel  Company  also  analyzed  three  samples  of 
coke  with  the  following  results: 

I.  II.  III.  IV. 

Volatile  matter    0.96  1.02  0.70  1.24 

Fixed  carbon 85.45  86.49  87.85  88.48 

Ash 13- 59  12.49  11-45  10.28 

Totals 100.00         100.00         100.00         100.00 

Sulphur 0.67  0.76  0.75  0.57 

Phosphorus  0.321  0.246  0.109  0.148 

I.,  II.,  III.,  samples  analyzed  by  Maryland  Steel  Company. 
IV.  sample  analyzed  by  E.  S.  Stalnaker,  Assistant  Chemist, 
West  Virginia  Geological  Survey. 

Mr.  Stalnaker  also  took  a  general  sample  of  the  coal  across 
the  "main  bench"  and  "mining  ply,"  which  gave  him  the  fol- 
lowing results: 

Moisture  i.  55 

Volatile  matter 30.97 

I'"ixed  carl)on  59-95 

Ash 7.53 


Total. 


Sulphur o.  895 

l'hijsj)h()rus o.  178 

H.  T.  U 14.008 
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These  analyses  all  show  a  very  superior  coke  in  every  respect, 
except  as  to  phosphorus  contents.  Mr.  Davis  Elkins,  President 
of  the  West  Virginia  Company,  to  whose  courtesy  the  Survey  is 
indebted  for  the  analyses  made  by  the  Maryland  Steel  Company, 
states  that  most  of  the  phosphorus  occurs  in  the  upper  portion  of 
the  "main  bench,  "and  that  by  separating  this  portion  of  the  coal, 
which  is  harder  and  bears  shipment  well,  it  will  be  possible  to  re- 
duce the  average  phosphorus  to  less  than  one-tenth  of  one  per 
cent. 

The  Upper  Freeport  limestone  was  uncovered  in  excavating 
for  the  coke  ovens  on  the  north  side  of  the  creek,  and  on  top  of  it 
is  one  to  two  feet  of  lean  carbonate  of  iron.  This  ore  was  once 
stripped  and  used  in  the  manufacture  of  iron,  many  years  ago,  at 
an  old  furnace  a  short  distance  above  the  coke  plant. 

On  the  south  side  of  the  creek  the  coal  exhibits  the  following 
structure  at  the  mines  of  the  Decker's  Creek  Coal  and  Coke  Com- 
pany. 

Ft.    In.       Ft.    In. 

Black  slate 

Cannel o     7     T 

Bone  coal o    8      1 

Coal,  "main  bench" 2  11      }■     5     4 

Slate,  "little". , o     2      | 

Coal,  "mining  ply" i     o     J 

The  thickness  of  the  black  slate  at  the  top,  and  of  the  "bot- 
tom" coal  was  not  exposed  at  this  mine.  The  Deckers  Creek 
Company  is  also  building  coke  ovens  and  preparing  to  manufac- 
ture coke. 

A  sample  of  the  coal  taken  from  this  mine  by  Mr.  Stalnaker 
yielded  him  the  following  results: 

Moisture  i.  32 

Volatile  matter 30.  02 

Fixed  carbon 60.  43 

Ash 8.  23 

Total 100.  00 

Sulphur I.  II 

Phosphorus 0.093 

B.    T.  U 14.002 

The  strata  dip  rapidly  northwest  at  these  mines  and  soon  carry 
the  coal  below  water  level,  so  that  just  below  Rock  Forge,  less  than 
one  mile  from  the  coke  ovens,  the  coal  is  163  feet  below  the  sur- 
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face,  and  exhil)its  tlie  following  section  as   determined  by  tlie  test 
hole  put  down  oq  the  Gamble  lot  by  Senator  Elkins  in  1901: 

Ft.   In.       Ft.  In. 


Rone  coal o  2|^ 

Coal,  "main  bench" 3  4} 

Slate,  "little" o  2} 

Coal,  mining  ply"  i  o 

Slate,   "big" o  3 

Coal,   "bottom" o  e-^  J 


5     7 


Here  the  "main  bench"  has  thickened  slightly,  and  the 
"big"  slate  of  the  miners  has  nearly  disai)peared. 

The  coal  continues  to  dip  to  the  northwest  down  into  the  cen- 
ter of  the  Connellsville  basin,  wlii(;h  crosses  Decker's  creek  two 
miles  below  Rock  Forge,  half  way  between  the  latter  })oint  and 
Morgantown,  where  the  coal  would  lie  250  feet  below  water  level 
at  the  Harner  bottoms.  From  this  i)oint  it  rises  gently  westward 
to  tlie  crest  of  the  Indiana  anticline,  which  passes  across  the 
measures  just  west  from  Morgantown;  but  the  coal  does  not  get  up 
to  water  level  until  we  come  to  the  Eureka  Pipe  Line  Pumping 
Station,  two  miles  south  from  the  mouth  of  Deckers  creek.  Here 
the  coal  was  formerly  (GO-70  years  ago)  mined  by  stripping  from 
the  bed  of  the  Monongahela  at  low  water,  and  is  reported  to  be 
three  feet  thick. 

The  coal  keeps  about  level  with  the  bed  of  the  river  up  to  the 
mouth  of  Booths  creek,  at  Uffington,  and  there,  on  the  east  bank 
of  the  Monongahela,  it  rises  above  water  level  and  has  been  mined 
by  drifting,  just  under  the  B.  &  0.  R.  R.  bridge,  and  only  four  or 
five  feet  above  Jow  water.  The  coal  has  also  been  stripped  out  of 
the  bed  of  Booths  creek,  one-half  mile  above  its  mouth,  where  it 
is  reported  as  three  feet  thick  and  quite  pure. 

About  three-fourths  of  a  mile  above  Uffington,  the  coal  rises 
above  the  grade  of  the  B.  &  O.  R.  R.,  near  the  "watch-box,"  and 
there  exhibits  the  following  .structure  ou  the  land  of  Ed.  S. 
Kinsley: 

Ft.   In.       Ft.  In. 

Shales 5     o 

,  f  coal    I     6 

Coal  ..<  slate  o     2 

(coal    o     4 
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Here  the  "main  bench"  has  thinned  to  only  eighteen  inches, 
and  the  "mining  ply"  to  only  four,  while  the  "bottom"  division 
has  disappeared  completely. 

Just  above  the  "watch-box"  the  river  veers  west  and  the  coal 
dips  down  under  it,  and  does  not  reappear  until  we  come  to  two 
and  one-quarter  miles  below  Little  Falls,  where  it  emerges  from 
the  bed  of  the  stream  and  has  been  mined  on  the  land  of  Mr. 
Frum  by  stripping,  just  above  low  water,  where  it  is  about  three 
feet  thick,  with  a  slate  parting. 

In  the  vicinity  of  Little  Falls  Station  the  coal  has  been  mined 
by  several  parties  for  local  use,  and  it  exhibits  a  section  like  the 
following,  seen  one-fourth  mile  below  the  mouth  of  Joe's  run,  in 
the  bluff  above  the  B.  &  0.  railroad  track. 

Ft.  In.       Ft.  In. 

Sandstone,  massive,  Lower  Mahoning 20    o 

Shale,  gray  o    6 

icoal,  "main  bench" 22^ 
slate,  "little"  02^32 
coal,  "mining  ply"  o  10     J 

Fireclay,  shales  and  limestone  to  railroad  track 20    o 

Here  both  the  '  'top' '  bony  coal  and  the  '  'bottom' '  divisions 
of  the  bed  are  entirely  absent,  but  the  "main  bench,"  the  "little" 
slate,  and  the  '  'mining  ply' '  remain.  The  Upper  Breeport  lime- 
stone is  exposed  in  several  layers,  separated  by  shales,  beginning 
about  ten  feet  under  the  coal  bed  and  extending  down  to  track 
level. 

A  short  distance  above  the  mouth  of  Joe's  run,  the  coal  dips 
under  the  railroad  tracks,  and  then  under  the  Monongahela,  and 
we  see  it  no  more  in  the  direction  of  Fairmont. 

In  passing  up  Booths  creek,  the  coal  dips  down  into  the 
Connellsville  basin,  and  gets  fifty  to  sixty  feet  below  water  level, 
until  the  center  of  that  syncline  is  passed,  three  miles  up  the 
creek,  when  the  southeastward  rise  soon  brings  the  coal  to  the 
surface  again  on  the  land  of  Mr.  Chisler,  where  it  has  been  mined 
and  is  three  feet  thick.  The  coal  continues  to  rise  faster  than  the 
stream,  and  at  Jackson's  store,  four  miles  above  the  mouth  of 
Booths  creek,  gets  thirty  feet  above  water  level  and  is  mined  on 
the  land  of  Thomas  Jackson,  at  whose  bank  the  following  succes- 
sion is  visible: 
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Ft.    In.        Ft.    In. 

I  coal,  bony i  o 

shale   o  8 

coal,  bony     o  7 

shale   o  5 

I  coal,  bony    o  5 

[shale   I  o 

Coal,  "main  bench" i  11 

Slate,  "little" o  i 

Coal,  "mining   ply" i  o 

Here  the  "top"  division  of  the  coal  makes  its  appearance,  al- 
though it  is  only  about  one  mile  through  the  hills  to  Little  Falls, 
where  it  is  entirely  absent,  and  the  massive  Lower  Mahoning  sand- 
stone rests  directly  upon  the  "main  bench"  of  the  coal. 

In  passing  up  the  right  hand  fork  of  Booths  creek  from  Jack- 
son's store,  the  rocks  rise  (juite  rapidly  toward  the  Chestnut  Ridge 
anticlinal,  and  carry  the  Upper  Freeport  coal  high  up  in  the  hills, 
in  the  region  of  Clinton  Furnace,  one  mile  and  a-half  above  Jack- 
son's store.  The  0.  C.  Johnson  bank,  near  Clinton  Furnace,  ex- 
hibits the  following  structure: 

Ft.   In.       Ft.  In. 

Coal,  "top,"  bony 2     o  T 

Coal,  "main  bench" 27  I      c   i 

Slate, 'little" o     2  [      ^  10 

Coal,  "mining  ply" 1     i  J 

The  "top"  coal  is  mined  for  domestic  use  along  with  the  other 
divisions  below,  but  it  is  very  poor  coal  and  could  not  be  used  in 
a  commercial  way.  The  coal  has  now  recovered  the  type  seen 
everywhere  in  Preston  county,  and  along  Deckers  creek  in  Monon- 
galia, and  it  retains  this  type  (which  gives  about  four  feet  of  good 
coal  in  the  two  divisions  under  the  bony  "top"  coal)  on  eastward 
to  and  beyond  the  Preston  county  line,  as  well  as  northeastward 
to  Deckers  creek. 

The  coal  has  also  been  mined  for  local  supply  at  the  head  of 
Booths  creek,  i>y  SauiUel  Dalton,  William  Howell,  Mr.  Weaver, 
and  others,  in  all  of  whose  mines  at  least  four  feet  of  good  coal 
occurs.  The  structure  at  Mr.  Howell's  mine,  at  the  head  of  the 
left  fork  of  Booths  creek,  is  as  follows: 


Bony  coal,  "top"  2  o 

Coal,  "main  bench" 3  o 

Slate,  "little" o  2 

Coal,  "mining  ply" i  4 


Ft.   In.       Ft.   In. 
6     6 
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The  lower  four  inches  of  the  "mining  ply"  division  is  slaty 
and  impure. 

A  sample  of  the  coal  at  the  Howell  mine  was  analyzed  by 
Prof.  Hite  with  the  following  results: 

Moisture  i.  39 

Volatile  matter 33- 05 

Fixed  carbon 5787 

Ash 7.69 

Total 100.00 

Sulphur 2.  40 

A  carload  of  this  coal  was  coked  in  the  ovens  at  Montana, 
Marion  county,  and  a  sample  of  the  coke,  analyzed  by  Prof.  Hite, 
yielded  the  following  results: 

Moisture.. 0.06 

Volatile  matter o.  80 

Fixed  carbon 87-72 

Ash II.  42 

Total 100.  00 

Sulphur I.  50 

The  sulphur  is  rather  high  in  this  sample,  but  the  farmers  and 
smiths  of  the  region  all  agree  that  the  Howell  bank  holds  more 
sulphur  than  any  of  the  others. 

Where  this  coal  comes  up  to  the  surface,  along  the  Valley  river 
in  eastern  Marion  and  western  Taylor  counties,  on  the  crest  of  the 
Chestnut  Ridge  anticlinal,  it  is  not  yet  certainly  identified,  though 
in  the  section  at  Valley  Falls,  Taylor  county,  given  on  page  355, 
a  bed  of  coal  has  been  classed  as  the  Upper  Freeport,  which  occurs 
nearly  200  feet  above  the  Lower  Kittanning.  This  may  be  erro- 
neous, however,  and  the  thick  coal  bed  seventy-nine  feet  lower, 
only  120  feet  above  the  Lower  Kittanning,  may  possibly  be  the 
Upper  Freeport  bed,  instead  of  the  Lower,  as  indicated  in  the 
section. 

This  thick  (6-7  feet)  coal,  only  120  to  130  feet  above  the  Low- 
er Kittanning  bed,  and  containing  much  slate,  bone,  and  impure 
coal,  is  found  over  the  entire  area  of  the  exposure,  from  where  it 
rises  above  the  Valley  river,  one  mile  below  Powell,  until  it  dips 
under  the  same  again,  just  below  Bush.  It  will  be  described  un- 
der the  Lower  Freeport  coal,  though  it  may  turn  out  to  be  the  Up- . 
per  one. 
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At  Bush,  Taylor  county,  a  coal  bed  occurs  at  forty-two  feet 
above  the  coal  just  referred  to,  which  exhibits  the  following  struc- 
ture at  an  old  opening,  where  it  was  onco  mined  for  domestic 
supply: 

Ft.  In.       Ft.  In. 


Coal  o  lo 

81ale  o     I 

Coal  I     8 

Slate o     I 

Coal  o     8 


3     4 


The  coal  is  known  locally  as  the  "Four-foot"  seam,  and  it  re- 
minds one  of  what  has  been  termed  the  Mahoning  coal,  forty  feet 
above  the  Upper  Freeport  bed,  of  the  Philippi  region,  and  if  the 
coal  now  being  opened  up  for  shipment,  forty-two  feet  lower,  at 
Bush,  should  prove  to  be  the  Upper  Freeport  seam,  then  the 
"Four-foot"  bed,  at  Bush,  would  be  the  Mahoning  coal. 

These  questions  of  identity  will  be  carefully  worked  out  in 
the  future  county  reports,  since  it  has  been  impossible  to  make 
such  detailed  studies  as  would  settle  many  of  the  doubtful  cases 
of  correlation  like  the  present  one. 

This  coal  dips  under  the  Valley  river  a  short  distance  above 
Bush,  and  does  not  reappear  until  we  pass  up  Three  Fork  creek, 
one  mile  beyond  the  Grafton  station,  where  it  comes  above  water 
level  for  a  short  distance  and  reveals  two  and  one-half  feet  of  coal 
under  some  coaly  shales,  twenty  feet  below  a  very  massive  sand- 
stone. 

On  the  Valley  river,  above  Grafton,  the  Upper  Freeport  coal 
horizon  does  not  rise  over  the  tracks  of  the  Grafton  &  Greenbrier 
branch  of  the  B.  &  0.  R.  R.  until  we  come  to  Sandy  creek,  eight 
miles  from  Grafton. 

Near  Cove  run,  eleven  miles  above  Grafton,  this  coal  changes 
to  a  bed  of  impure  cannel,  five  to  six  feet  thick,  where  it  has  been 
opened  on  the  lands  of  Messrs.  Whitescarver,  Phelps,  and  others. 

In  the  vicinity  of  Moatsville,  at  the  mouth  of  Teter's  creek, 
the  Up])er  Freeport  coal  has  been  mined  for  local  use  on  both  sides 
of  the  Valley  river.  It  lies  on  top  of  a  very  massive,  pebl)ly  sand- 
stone, which  makes  great  cliffs  along  Valley  river,  125  feet  above 
the  water.  On  the  west  side  of  the  river,  the  coal  is  mined  along 
the  pu})lic  road,  on  the  lands  of  John  Wilson  and  others,  where  it 
exhibits  the  following  structure: 
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Ft.  In.       Ft.  In. 


Coal,  visible i  o 

Shale I  6 

Sandstone  3  o 

Coal,  good., 3  o 

Fireclay  shale i  2 

Coal,  visible i  o 


lo    8 


On  the  east  side  of  the  river,  at  Moatsville,  the  coal  has  been 
mined  by  Daniel  Moore,  Thomas  Cline,  Thomas  Gener,  and  oth- 
ers, just  above  the  great  cliff  of  pebbly  sandstone. 

This  coal  is  constantly  above  water  level  along  Teter'  s  creek, 
from  its  mouth,  at  Moatsville,  up  to  the  mouth  of  Brushy  Fork, 
just  below  Nestorville,  where  it  was  once  stripped  out  of  the  bed 
of  the  creek,  forty  feet  under  the  Mahoning  coal. 

Above  the  mouth  of  Brushy  Fork  of  Teter' s  creek,  this  coal 
dips  under  the  stream  into  the  southwestward  extension  of  the 
Muddy  creek  basin  of  Preston  county,  and  hence  is  below  water 
level  at  Valley  Furnace,  until  its  horizon  comes  out  again  one  mile 
above,  and  shows  the  following  structure  on  the  land  of  Mr.  A.  C. 
Keyser: 

Ft.   In.       Ft.  In. 


Coal,  bony  i  6 

Coal,  good  I  6 

Shales 8  o 

Coal,  bony  o  6 

Coal    r  6 


13 


This  coal  comes  ten  feet  below  a  limestone  which  was  once 
mined  and  used  as  a  flux  at  the  old  Valley  furnace.  The  lime- 
stone appears  to  be  identical  with  the  one  seen  in  the  roof  shales 
of  this  coal,  both  at  Moatsville  and  Meriden,  below  Philippi,  and, 
according  to  preliminary  identifications,  would  correlate  with  the 
Mahoning  limestone  of  the  Pennsylvania  section. 

At  the  headwaters  of  Sandy  creek,  in  Preston  county,  south 
from  the  B.  &  0.  R.  R.,  the  Upper  Freeport  coal  swells  up  to  a 
thickness  of  twelve  feet,  on  the  land  of  Jonas  Wolf,  where  it  has 
long  been  mined  for  local  supply.  The  section  measured  there  is 
as  follows: 


Ft.  In. 

Coal  2  o 

Gray  shale 2  o 

Coal,  with  some  bone    8  o 


Ft.   In. 
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This  is  in  the  steep  dip  (15°)  along  the  northwest  slope  of 
Big  Laurel  mountain. 

The  same  coal  is  also  mined  on  the  Orr  lands,  farther  to  the 
northeast,  but  it  is  there  only  about  six  feet  in  thickness. 

The  steep  dip  along  the  foot  of  Big  Laurel,  extends  from  San- 
dy creek  across  Barbour  and  Randolph  counties,  through  to  the 
Valley  river  above  the  mouth  of  Roaring  creek,  and,  although 
this  region  has  been  but  little  explored,  it  holds  valuable  areas  of 
Upper  FVeejxtrt  coal  along  the  entire  distance.  The  bed  is  often 
split  it  into  two  distinct  seams  by  three  to  ten  feet  of  shales  and  san- 
dy beds,  and  it  frequently  happens  that  the  farmers  open  only  one 
of  them,  and  are  not  aware  of  the  presence  of  the  other. 

This  coal  has  been  mined  for  several  years  in  the  ^^cinity  of 
Arden,  Barbour  county,  and  used  for  coaling  the  B.  6z  0.  loco- 
motives. It  is  also  shipped  east  and  west  for  general  steam  pur- 
poses. 

The  Laurel  Coal  Company's  mine  is  one-half  mile  north  from 
Arden,  and  there  A.  P.  Brady  reports  the  following  structure: 

Ft.   In.       Ft.  In. 

Sandstone 

Slate   

Draw  slate 

Coal  2     S     ] 

Bone  coal o     7      [•      5     9 

Coal 2     6     J 

Butts  run  S.  78°  E.  Face  S.  12°  W.  Elevation  1326  feet 
A.  T. 

Analysis  of  sam]ile  reported  by  Prof.  Hitc  as  follows: 

Moisture  0.62 

Voladle  matter 31.  35 

Fixed  carbon 59-  SS 

Ash 8.  45 

Total 100.  00 

Sulphur 2.  60 

Phosphorus o.  006 

B.  T.  U   (Wil.   Cal.  )     13S63 

The  Tygart"  Valley  C-oal  tt  Coke  Company  oj>er;\tes  this 
coal  at  Ardftn,  where  A.  P.  Brady  report.'^  the  following  measure- 
ment: 


WEST  VIRGINIA  GEOLOGICAL  SURVEY.  427 

Ft.  In.      Ft.  In. 

Sandstone 

Slate 

Draw  slate  04] 

Coal  22      I     c  TO 

Bone  coal i     o      (      ^ 

Coal  2     4     J 

Butts  and  face  same  as  preceding.     Elevation  1321  feet  A.  T. 
Analysis  of  sample  reported  by  Prof.  Hite  as  follows  :. 

Moisture  , o.  66 

Volatile  matter 30.  78 

Fixed  carbon 55.  39 

Ash 13.  17 


Total 100. 00 

Sulphur 2.  52 

Phosphorus o.  010 

B.  T.  U.   (Wil.  Cal.)  13474 

The  Philippi  Coal  &  Mining  Company  operates  this  same  coal 
at  Meriden,  two  miles  below  Philippi,  and  there  A.  P.  Brady  made 
the  following  measurement  in  its  No.  1  mine: 

Ft.  In.       Ft.  In. 

Sandstone  ; 

Slate  

Draw  slate o     i 

Coal  23") 

Bone  coal o    7 

Coal 2     4      1^     5     7 

"Mud  seam" o     i      I 

Coal o    4     J 

Butts  and  face  same  as  preceding.     Elevation  1291  feet  A.  T. 
Analysis  of  sample  reported  by  Prof.  Hite  as  follows  : 

Moisture  o.  53 

Volatile  matter 29.  44 

Fixed  carbon 62.  92 

Ash 7.  II 

Total 100.  00 

Sulphur 2.  51 

Phosphorus o.  024 

B.  T.  U.  (Wil.   Cal.  ) 13896 

The  P.  C.  &  M.  Company,  through  one  of  its  officers,  (Hon. 
A.  G.  Dayton),  gives  the  following  measurement  of  mine  No.  1, 
which  appears  to  difier  slightly  from  Mr.  Brady's: 
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Ft.  In.       Ft.  In. 

Coal,  upper  bench  2  3 

Bone o  3^^ 

Coal,  mining  bench o  10 

Slate o  2 

Coal,  lower  bench 2  i}4 

Fireclay,  soft  o  2 

Bottom  coal o  4 

The  section  at  Mine  Xo.  2  reads  as  follows,  according  to  Mr. 

Dayton: 

Ft.   In.       Ft.   In. 

Coal,  upper  bench 2  2)4^ 

Bone o  7 

Coal,  mining  bench o  g^i  \ 

Parting  slate o  i  58 

Coal,  lower  bench i  7 

Fireclay,  soft o  2 

Coal,  "bottom" o  3 

There  is  another  ply  of  coal,  one  and  a-half  to  two  feet  thick, 
and  ten  to  fifteen  feet,  below  the  coal  as  given  above.  It  comes  on 
top  of  the  great  sandstone  deposit,  which  underlies  the  Upper 
Freeport  coal,  and  forms  the  cliffs  along  the  Valley  river,  between 
Arden  and  Moatsville. 

As  we  pass  up  the  Valley  river  from  Meriden,  the  Upper  Free- 
port  coal  dips  under  the  level  of  the  latter,  and  is  ten  to  fifteen 
feet  below  it  where  the  Clarksburg  pike  crosses  the  stream.  The 
river  soon  veers  to  the  south,  however,  and  the  coal  rises  above 
water  level,  and  then  above  the  B.  &  0.  R.  R.  tracks,  where  it 
has  been  mined  at  Lilian, one  mile  above  Philippi.  The  coal  ap- 
pears to  hold  more  bony  material  at  Lilian,  however,  since  the 
mining  plant  established  there  has  been  idle  for  sometime. 

The  coal  continues  to  rise  up  the  Valley  river  southeastward 
to  the  crest  of  a  broad  anticlinal,  which  crosses  the  river  at  Clem- 
ents, one  mile  above  the  mouth  of  Middle  Fork  of  the  Valley 
river,  and  elevates  the  coal  to  al)out  175  feet  above  water  level, 
where  it  is  over  seven  feet  thick  on  the  lands  of  Messrs.  Brown, 
Enlow,  and  others,  but  contains  much  bony  material,  so  far  as  one 
may  judge  from  the  outcrop,  which  is,  of  course,  badly  weath- 
ered. 

'  From  Clements  southeastward,  the  coal  dij)s  down  and  passes 
under  water  level  again,  three  miles  below  Belington.  It  is  mined 
on  the  southside  of  the  river,  opposite  Jones  crossing,  where  it  is 
over  six  feet  thick,  and  interstratificd  with  nearly  a  foot  of  bony 
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material,  in  four  different  layers,  as  shown  by  the  following  section 
made  by  Mr.  A.  P.  Brady  at  the  mine  of  the  Valley  Coal  &  Coke 
Company: 

Ft.  In.       Ft.  In. 
Sandstone  , 


Slate - 

Draw  slate 

Coal 

o  lO      1 

Bone  coal 

O       -K 

Coal  

O       Q 

Bone  coal 

O       2 

Coal    

I       6         J^ 

Bone  coal 

Coal  

O      2 

I        K 

Bone  coal 

O       2 

Coal  

I     o      I 

6     3 


Butts  run  S.  78°  E.  Faces  S.  12°  W.  Greatest  rise  N.  45° 
W. 

Analysis  reported  by  Prof.  Hite  as  follows: 

Moisture o.  6o 

Volatile  matter 29.  38 

P'ixed  carbon 54.  40 

Ash 15.  62 

Total 100.  00 

Sulphur 3.  20 

Phosphorus o.  06 

The  coal  makes  a  very  poor  showing,  but  of  course  may  im- 
prove at  other  localities  in  the  region. 

From  the  mine  just  mentioned,  on  the  Belington  &  Northern 
railroad,  the  coal  dips  rapidly  under  the  Valley  river,  and  at  Be- 
lington, near  the  center  of  the  deep  syncline,  which  catches  the 
Pittsburg  coal  in  a  few  summits  to  the  northeast,  this  Upper  Free- 
port  coal  would  probably  be  100  feet  or  more  below  water  level, 
and  not  very  valuable,  if  one  may  judge  from  the  character  of  the 
coal  at  Jones  Crossing,  and  also  by  the  thinned  and  slaty  condi- 
tion of  the  same  where  it  emerges  from  the  Valley  river  again, 
three  miles  above  Belington.  It  was  formerly  supposed  that 
THICK  coal  would  always  be  found  in  synclinal  areas,  but  in  West 
Virginia,  with  but  few  exceptions,  the  coal  thins  perceptibly  in 
passing  into  the  synclines,  while  its  thickest  measurements  are 
found  high  up  on  the  slopes,  or  on  the  crests  of  the  anticlines. 

The  Junior  Coal  Company  has  mines  on  the  Upper  Freeport 
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coal,  where  it  rises  above  the  grade  of  the  railroad  at  Junior  sta- 
tion, four  miles  south  from  Belington,  and  there  A.  P.  Brady 
made  the  following  measurement: 

Ft.    In.       Ft.   In. 

Sandstone 

Coal  and  slate  mixed 

Coal  I     q 

Slate   o     2 

Coal  o     8 

Slate   I     o      !■      8     6 

Coal  3     2 

Slate   o     8 

Coal  I     I 

Butts  run  S.  78°  E.  Face  S.  12°  W.  Elevation  1735  feet 
A.  T. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 

Moisture o.  8i 

Volatile  matter 28.73 

Fixed  carbon 61.98 

Ash 8.48 

Total 100.  00 

Sulphur 1.07 

Phosphorus  o.  01 

B.  T.  U.  (Wil.  Cal.) 14080 

Only  the  tAVO  lower  divisions  of  the  coal  were  in  the  sample 
analyzed.  A  sample  of  the  coke  manufactured  at  Junior  gave  the 
following  results  to  Prof.   Hite  and  his  assistants: 

Moisture  0.08 

Volatile  matter o.  90 

Fixed  carbon 84.  97 

Ash 14-05 

Total 100.00 

Sulphur o.  94 

Phosphorus o.  018 

This  coke  is  first-cla-ss  in  every  respect  except  a  little  too  much 
ash.  The  Junior  Coal  Company  also  operates  mines  and  makes 
cqke  from  this  same  coal  at  Harding,  Randolph  comity,  four 
miles  above  Junior,  wlmre  the  coal  lies  about  200  feet  above  the 
Valley  river.  A.  P.  Brady  made  the  following  measurements 
there: 
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Ft.  In.       Ft.  In. 


Sandstone  

Slate 

Coal  o     6 

Slate I     6 

Bonecoal o    3 

Coal  I   10 

Slate o    2 

Coal  o    3 

Slate o    5 

Coal  3     2 

Slate o     6 

Coal  I     9 

Fireclay o     6 


II     8 


Coal  o  10 

Butts  run  S.  82°  E.     Face  S.  8°  W. 

Analysis  of  sample  from  only  the  two  lower  main  benches  re- 
ported by  Prof.  Hite  as  follows: 

Moisture  0.74 

Volatile  matter ...  30.  38 

Fixed  carbon 59-59 

Ash 9.  29 


Total 100.  00 

Sulphur I.  65 

Phosphorus o.  023 

B.  T.  U.  (Wil.  Cal.)    13901 

A  sample  of  coke  made  in  the  Harding  ovens,  forty-eight 

hours   burning,   gave  the   following   analysis   according  to  Prof. 

Hite: 

Moisture o.  12 

Volatile  matter o.  87 

Fixed  carbon 82.  62 

Ash 16.  39 


Total  100.  00 

Sulphur I.  24 

Phosphorus.  : o.  034 

The  Maryland  Smokeless  Coal  Company  operates  the  Weaver 
mine,  on  Beaver  creek,  Randolph  county,  where  A.  P.  Brady 
made  the  following  measurement  of  the  Upper  Freeport  coal. 


Sandstone 


Slate  , - - 

Coal  

3     6     1 

Draw  slate, 

0      A 

Coal  

T,    A     y 

Slate 

0      A 

Coal  

2      0 

Ft.  In.      Ft.  In. 


9    6 


432 


THE  ALLEGHENY  SERIES. 


Butts  run  S.  78°  E.     Face  S.  12°  W.     Greatest  rise,  south.- 
A  sample  of  the  coal  and  coke  from  Weaver  gave  Prof.  Hite 
the  followins:: 


Coal. 

Moisture  0.62 

Volatile  matter 29.  8r 

Fixed  carbon _  5.8.  29 

Ash II.  28 


Totals    100.  00 

Sulphur I.  63 

Phosphorus o.  031 

B.  T.   U.   (Wil.  Cal.  ) 137S5 


Coke. 
0.23 

I.  ID 
82.25 
16.  42 

100.  00 
1.24 

o.  021 


Only  the  coal  from  the  two  lower  benches  was  in  the  sample 
taken  for  analysis,  since  the  upper  bench  is  apparently  not  mined. 

A  new  mine  opened  near  Monroe  Junction  is  operated  by  F. 
P.  Reese,  where  A.  P.  Brady  reports  the  following  structure. 

Ft.   In.       Ft.   In. 

Coal  14] 

Bone  coal o    o)4 

Coal  I     iX 

Bonecoal  o    o}i 

Coal  o     3 

Bonecoal o    0%  [    10     7 

Coal  3     2 

Slate 05 

Coal  I     8 

Fireclay   o     6 

Coal  2     o 

This  structure  appears  to  correspond  exactly  to  that  of  the, 
Upper  Free])ort  coal  in  Preston  county,  and  summarized  would 


appear  as  follows: 


Ft.   In.       Ft.   In. 


"Top"  coal,  bony 2  10 

"Main  bench''  coal 3  2 

"Little"  slate o  5 

"Mining  ply"  coal i  8 

"Big"  slate o  6 

"Bottom"  coal 2  o 

Analysis  of  sample,  which  included  all  the  layers  of  coal  ex- 
cept the  "bottom,"  rejwrted  by  Prof.  Hite  as  follows: 

M  oi  st  u  re  o.  63 

Volatile  matter 28.  72 

Fixc<l  carbon 62.  23 

Ash 8.42 


Total 100.  00 
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Sulphur  1. 51 

Phosphorus o.  10 

The  Maryland  Smokeless  Coal  Company  has  a  mine  in  the 
Upper  Freeport  bed  at  Leiter,  on  the  south  side  of  Valley  river, 
below  the  mouth  of  Roaring  creek,  where  A.  P.  Brady  reports  the 
following  structure: 

Ft.  In.       Ft.  In. 

Coal  o  5 

Slate o  5 

Coal  o  8 

Draw  slate i  o 

Bone  coal i  2 

Draw  slate o  2 

Coal  T,  2 


Slate 

Coal  

Fireclay. 
Coal 


I  o 

I  6 

o  I 

o  5 


Butts  run  S.  77°  W.     Face  S.  13°  E. 

Analysis  of  sample  reported  as  follows  by  Prof.  Hite: 

Moisture o.  54 

Volatile  matter 30.  82 

Fixed  carbon 60.20 

Ash 8.  44 


Total ,  100.00 

Sulphur T.86 

Phosphorus o.  025 

B.  T.    U.  (Wil.  Cal.) 13,749 

A  large  fault,  or  "want,"  runs  through  this  mine  and  cuts 
out  the  coal  for  an  unknown  width. 

Mr.  Reese  operated  the  mines  at  Womelsdorf  for  Berwind, 
White  &  Company,  when  A,  P.  Brady  visited  the  region,  but  all 
of  these  mining  interests  have  since  been  purchased  by  Hon. 
Henry  G.  Davis,  of  Elkins,  the  principal  owner  of  the  Junior 
Coal  Company. 

Womelsdorf  is  on  Roaring  creek,  seven  miles  south  from  its 
mouth,  and  at  the  foot  of  Rich  mountain,  near  the  Beverly  and 
Buckhannon  pike.  The  Upper  Freeport  coal  at  the  Womelsdorf 
mine  has  the  following  structure,  as  measured  by  A.  P.  Brady: 


Ft.   In.       Ft.  In. 


Coal  

Bone  coal. 

Coal  

Slate 


o  I 

o  2 

2  2 

o  1/2  [ 


7    7J4 
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Coal  3     4       I 

Hlate o     3      | 

Coal  I     6     J 

Butte  run  S.  80°  E.      Face  S.  10°  W.      Elevation  2250  feet 
A.  T.     Greatest  rise  S.  30°  E. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 

Moisture 0.69 

Volatile  matter 28.  45 

Fixed  carbon 62.  17 

Ash 8.69 


Total 100.00 

Sulphur I.  51 

Phosphorus o.  033 

B.  T.  U.  (Wil.  Cal.  )  13656 

These  sections  and  analyses  of  the  Upper  Freeport  coal  in 
what  has  been  termed  the  "Roaring  creek"  field,  reveal  a  coal  bed 
which  furnishes  six  to  seven  feet  of  good  fuel  after  the  removal  of 
the  slate  and  bony  })artings.  It  also  makes  a  good  coke  which  is 
in  great  demand. 

Eastward  from  the  Roaring  creek  field,  the  Upper  Freeport 
bed  arches  into  the  air  over  Rich  and  Big  Laurel  mountains,  and 
does  not  descend  into  the  West  Virginia  hills  again,  so  far  as 
known,  except  possibly  in  a  small  area  of  the  Corinth  basin,  east 
from  Terra  Alta,  Preston  county,  until  it  comes  down  along  the 
eastern  slope  of  Back  Bone  mountain,  at  the  head  of  the  North 
Potomac  coal  basin,  in  Tucker  and  Grant  counties. 

It  has  been  mined  for  several  years  by  the  Davis  Coal  it  Coke 
Company  at  Thomas,  Tucker  county,  on  the  West  Virginia  Cen- 
tral and  Pittsburg  railroad,  both  by  drifte  and  shafte.  S.  D. 
Brady  reports  the  following  measurements  of  this  coal  in  Nos.  1, 
2  and  3  drifts  at  Thomas: 

Nu.    I  I).  No.   2  I).  No.   3  D. 

Ft.   In.  1-t.   In.  Ft.   In. 

Sandstone 

Black  .slate 1-15     o  3-8     o  i-io     o 

Draw  slate o     3  

Coal  I     9  1     7>4  I   II 

Coal  and  Ixane 11%,  28  25 

Coal  34  36  36 


Totals 7     3/^  7     9>i  7  10 

Elevation  A.  T.  (feet) 2900  3065  2S85 

Greatest  rise S.  10°  E        S.  10°  E.         S.  10°  E. 
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The  structure  of  the  coal  bed  at  Thomas  resembles  that  in  the 
Roaring  creek  field  very  much,  except  that  the  '  'mining  ply' '  and 
"bottom"  divisions  appear  to  be  absent.  The  "top"  coal  is  fairly 
good,  and  the  "main  bench,"  at  the  bottom,  is  very  fine,  but  the 
central  two  and  one-half  feet  is  made  up  of  alternate  layers  of 
good  coal  and  bony  coal  in  such  a  mixture  that  the  separation  of 
the  bone  from  the  coal  is  hardly  practicable  by  the  methods  of  or- 
dinary mining.  The  bed  is  locally  known  as  the  "Thomas" 
seam.  Samples  taken  from  each  of  the  mines  yielded  the  follow- 
ing results  on  analysis,  as  reported  by  Prof.   Hite: 

No.   I  D.        No.   2  D.        No.  3  D. 

Moisture 0.46  0.42  0.49 

Volatile  matter 21.  11  22.81  22.71 

Fixed  carbon 71-23  70.30  70.62 

Ash 7.20  6.47  6.18 

Totals 100.00  100.00  100.00 

Sulphur , 0.43  0.51  0.52 

Phosphorus o.  on  0.004  o.  010 

B.  T.  U.  (Wil.  Cal) 14,699  

A  sample  of  coke  from  No.  1  drift  is  reported  by  Prof.  Hite 
as  follows: 

Moisture o.  i8 

Volatile  matter 1.43 

Fixed  carbon 83.  87 

Ash 14-52 

Total 100.  CO 

Sulphur o.  70 

Phosphorus o.  03 

This  basin  is  comprised  within  the  great  folds  of  the  Alle- 
gheny mountain  region,  and  hence  its  coal  has  suffered  a  partial 
metamorphism,  so  that  the  volatile  matter  is  about  one-third  less 
than  in  the  Preston,  Barbour  and  Randolph  areas,  and  the  coal 
would  be  called  semi-bituminous.  It  is  low  in  ash  and  sulphur, 
and  has  a  most  excellent  reputation  for  both  steam  and  coke,  its 
heat  value  being  quite  high,  as  shown  by  the  calorimetric  tests. 

A  very  large  area  of  this  coal  extends  under  the  North 
Potomac  basin,  cropping  against  the  Back  Bone  mountain  on  the 
west  and  the  East  Front  Ridge  of  the  Alleghenies  on  the  east, 
through  Tucker,  Grant,  and  Mineral  counties. 
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In  the  deep  shaft  of  the  Davis  Coal  &  Coke  Company 
at  Henry,  Grant  county,  this  coal  was  struck  at  about  220  feet, 
and  it  exhibits  the  following  structure,  as  measured  by  A.  P. 
Brady: 

Ft.   In.       Ft.   In. 

•      Sandstone 

Draw  slate o     6 

Coal  o     8 

Bone  coal o    4 

Coal  04      [      5     4>4 

Bone  coal o    4)4 

Coal,  good 3     8 

Elevation  A.  T.,  2428  feet. 

The  analy.'^is  of  the  sample  collected  here  is  reported  as  fol- 
lows by  Prof.  Ilite: 

Moisture  o.  58 

Volatile  matter 21.  89 

Fixed  carbon 69.  63 

Ash 7.  90 


Total 100.  00 

Sulphur 2.  60 

Phosphorus o.  025 

The  large  increase  in  the  quantity  of  sulphur  shown  here, 
over  that  in  the  same  coal  at  Thomas,  is  especially  noteworthy. 
It  is  possible  that  the  coal  will  make  a  better  showing  in  this 
respect  when  the  mine  gets  longer  into  operation,  since  it  is  new, 
and  the  sample  may  not  fairly  represent  the  sulphur  contents  of 
the  coal. 

This  bed  comes  to  the  surface  near  JJayard,  five  miles  below 
Henry,  and  gradually  gets  higher  above  the  line  of  the  West  Vir- 
ginia ('entral  it  Pitts])urg  railroad,  until  near  (Torman,  where  it  is 
al)OUt  100  feet  above  the  same,  and  was  once  mined  by  drifting, 
just  Ix'low  tlic  Noith western  turnpike,  on  the  north  bank  of  the 
Potomac,  in  the  edge  of  Garrett  county,  Maryland.  From  this 
point  through  Minc^ral  county  to  Pieilmont,  thirty  odd  miles  below, 
the  coal  is  constantly  above  water  level,  and  often  HOO  to  400  feet 
•above  the  same,  though  its  thickness  has  diminished  to  such  an 
extent  that  it  is  known  as  the  "Four-foot"  seam,  instead  of  the 
"Big,"  "Eight,"  "Ten"  or  "Twelve-foot"  seam  of  the  other 
regions. 
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The  Smith  Coal  Company  has  recently  opened  a  mine  on  this 
bed,  one-half  mile  south  of  Blaine,  Mineral  county,  and  there  A. 
P.  Brady  made  the  following  measurement: 

Ft.  In.       Ft.  In. 

Bone  coal o    5  1 

Coal  o    5  I       .     Q 

Slate    on  I      4    9 

Coal 3    o  J 

Butts  run  E.     Face  S.     Elevation  1950  feet  A.  T. 
Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 

Moisture  o.  67 

Volatile  matter 15-79 

Fixed  carbon <■ ,    71.  27 

Ash 12.  27 

Total 100.  00 

Sulphur 3.  20 

Phosphorus , 0.041 

The  same  coal  has  also  been  opened  by  the  Big  Vein  Coal 
Company,  one  mile  and  a-half  north  from  Shaw,  where  A.  P. 
Brady  reports  the  following  succession: 

Ft.  In.       Ft.  In. 


Bone  coal  

Coal  26      [■     3  10 

Bone  coal  


08) 
2  6  [ 
o    8     j 


Elevation  1600  feet  A.  T. 

This  is  also  called  the  '  'Four-foot' '  seam  by  Mr.  Brady  in  his 
notes. 

The  analysis  of  sample  gives  the  following  results  as  reported 
by  Prof.  Hite  : 

Moisture 0.51 

Volatile  matter 16.  68 

Fixed  carbon 71.  37 

Ash 11-44 

Total 100.  00 

Sulphur 3.  22 

Phosphorus o.  036 

The  samples  of  these  last  two  mines  were  taken  from  near  the 
crop  of  the  coal,  and  that  possibly  accounts  for  some,  but  not  all, 
of  the  deficiency  in  volatile  matter. 
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Dr.  G.  C.  Martin,  of  the  Maryland  Survey,  publishes  a  section 
of  this  coal,  taken  near  Blaine,  on  page  196  of  his  Garrett  County 
Report,  which  gives  the  bed  the  following  structure  : 

Ft.  In. 

Coal  o  6 

Shale  o  2 

Coal    o  II 

Shale  o  2 

Bony  coal  .* i  i 

Coal  2  o 

Total 4  lo 

Also  a  section  on  the  same  page  from  near  Barnum,  as  fol- 
lows: 

Ft.  In.       Ft.  In. 

Bone o    3     T 

Coal  17      i     2     Ti/ 

Shale  o    o^  f      ^     ^^ 

Coal  o    3     J 

Another  section  from  four  miles  west  of  Bayard,  given  on 
page  197  1.  c,  shows  the  structure  of  the  Upper  Freeport  coal 
there  as  follows: 

Ft.   In.        Ft.  In. 

Coal    I   lo     "I 

Slate  o    4      I      6    o 

Coal    3  lo     J 

In  the  region  of  Piedmont  and  Westcmport  this  coal  is  about 
six  feet  thick,  but  has  nearly  two  feet  of  shale  and  sandy  material 
near  its  center,  and  is  generally  known  as  the  '  'split  seam. ' ' 

Returning  now  to  the  Roaring  creek  region  of  Randolph 
county,  and  passing  westward  to  the  waters  of  Middle  Fork  (of 
Valley)  river,  we  find  the  Upper  Freeport  coal  still  an  important 
bed,  but  not  so  thick  as  in  the  Roaring  creek  field.  In  the  vicinity 
of  Ford's  Hotel,  or  the  Half-way  House,  on  the  Beverly  and  Buck- 
hannon  pike,  this  coal  exhibits  the  following  structure  on  the  land 
of  G.  F.  Ford  : 

Ft.   In.       Ft.  In, 

Coal  o  6      ] 

Shale,  gray i  i       | 

Coal 2  2       j^      6     I 

Slate,  dark  o  9 

Coal  I  7 
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One  mile  east  from  this  the  coal  gets  thicker,  on  the  land  of 
John  Ford,  at  whose  bank  the  following  section  was  measured  by 
the  writer: 

Ft.  In.       Ft.  In. 

Coal  o     6 

Slate,  dark o     2 

Coal  o     8 

Slate   witii  coal  streaks „  o  lo 

Coal  , I     4 

Dark  slate  and  bone o  lo 

Coal  I   II 

Slate    I     3 

Coal  I     7      j 

These  parting  slates,  which  make  up  more  than  three  feet  of 
the  total  thickness,  may,  of  course,  grow  thinner  when  followed 
into  the  hills  in  mining  operations,  since  it  is  a  general  law  that 
the  parting  slates  of  coal  beds  show  thickest  at  their  outcrops. 
This  area  of  thicker  coal  appears  to  trend  southward  to  the  Kettle 
creek  region  of  the  Middle  Fork  river,  where  the  Upper  Freeport 
bed  has  a  fairly  good  development. 

In  the  region  of  Kingsville,  the  coal  has  thinned  to  only  four 
feet,  or  even  less,  and  from  there  to  Talbot's  store,  in  the  edge  of 
Barbour  county,  it  is  occasionally  mined  by  the  farmers  for  do- 
mestic use,  but  is  seldom  more  than  three  and  one-half  to  four 
feet  thick. 

About  one  mile  above  Hall's  Mill,  on  Middle  Fork  (of  Valley) 
river,  and  three  and  one-half  miles  above  its  mouth,  the  Upper 
Freeport  coal  has  been  mined  quite  extensively  for  local  supply  on 
the  land  of  O'Brien  and  others.  It  has  the  following  structure  at 
O'Brien's  bank,  150  feet  above  Middle  Fork  river: 

Ft.  In.       Ft.  In. 

Sandstone,  massive,  visible 20    o 

Cannel  slate o  10 

Coal  I  10 

Fireclay,  Sandy o    5 

Coal  o    6 

Fireclay,    sandy  o    9 

Coal I  10 


6     2 


A  great  sandstone  makes  cliffs  directly  below  the  coal,  and  at 
the  mill  the  stream  falls  over  it  in  cascades. 

This  coal  is  also  stripped  out  of  the  flat,  just  opposite  Hall's 
Mill,  where  only  four  feet  of  it  is  exposed. 
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On  the  north  bank  of  Middle  Fork,  and  about  one  mile  above 
Hall's  Mill,  this  coal  is  mined  on  the  land  of  J.  E.  Strader,  where 
the  following  structure  is  exhibited: 

Ft.  In.       Ft.  In. 


Gray  shale i 

Cannel  slate o 

Gray  shale i 

Coal  I  lo 

Fireclay   o    S 

Coal  o    8 

Fireclay    o  lo 

Coal  2     6 


6     6 


About  five  miles  southwest  from  Hall's  Mill,  this  coal  has 
been  mined  on  the  land  of  Samuel  Price,  where  it  exhibits  the  fol- 
lowing section: 

Ft.    In.        Ft.    In. 

Cannel  slate    i     o 

Coal  I     6 


Shale o  7 

Coal  o  4 

Fireclay    i  o 

Coal  2  4 

Splinty  cannel,  impure i  i 


7  10 


than 


The  coal  at  the  bottom  of  the  bed  is  more  of  a  "splint" 
cannel,  but  it  is  called  cannel  by  the  farmers. 

This  coal  has  been  mined  at  the  head  of  Laurel  fork  of  Sand 
creek,  or  Big  Sand  run,  as  it  is  often  called,  on  the  land  of  Rich- 
ard Campbell,  where  the  following  section  was  measured: 


Ft.  In.       Ft.  In. 


Black  slate 

Coal  

Slate 


I   10 
o    .s 


5  II 


Coal  o  2 

Fireclay      o  10 

Coal  2  o 

Slate o  I 

Splinty  coal o  7 

The  coal  exhibits  this  split-up  condition  along  Sand  creek, 
where  it  is  exposed  in  the  bed  of  the  same,  between  its  mouth,  at 
the  Buckhannon  river,  and  its  head,  several  miles  above. 

The  following  section  of  this  coal,  taken  on  the  right  bank  of 
Sand  creek,  one-half  mile  below  the  mouth  of  Laurel  Fork,  is  a 
continuation  downward  of  the  section  given  on  i)age  31G  of  this 
volume: 


WEST  VIRGINIA  GEOLOGICAL  SURVEY. 


441 


Ft.  In.       Ft.   In. 


Cannel  slate o    3 

Shale,  gray 2     o 

Slate,  dark  o    6 

Coal  I     6 

Shale,  gray o  10 

Coal,  slaty o  10 

Shale,  gray o    8 

Coal  I     o 

Fireclay,  impure 

Sandstone,  very  massive 


7     7 


6    o 


Here  the  great  sandstone  which  underlies  this  same  coal  in 
the  Roaring  creek  region,  is  in  the  bed  of  Sand  creek,  while  the 
exposures  in  the  hills  above,  render  it  certain  that  this  is  the  same 
bed  as  the  ''Roaring  creek"  coal,  although  it  makes  such  a  poor 
showing  in  the  section  just  given. 

One-half  mile  farther  down  Sand  creek,  the  coal  improvei, 
however,  and  exhibits  the  following  section  at  Creed  Talbot's 
mine: 

Ft.   In.       Ft.   In. 

Coal,  bony  at  top i  11 

Shale,  gray I     o 

Coal  o    3 

Shale,  gray ^ o     7      [-     7     4 

Coal,  bottom  splinty 2     8 

Slate o     I 

Coal,  splinty o  10 

In  passing  down  Sand  creek,  or  Big  Sand  run,  from  the  last 
opening  in  the  coal,  it  is  mined  by  two  or  three  other  parties  near 
water  level,  and  then  dips  under  the  same  and  continues  below  to 
the  Buckhannon  river,  but  as  the  latter  turns  eastward  it  soon 
comes  up  again,  and  has  been  mined  at  the  mill,  one  mile  below 
the  mouth  of  Sand  creek,  where  it  exhibits  the  following  struct- 
ure: 

Ft.  In.      Ft.  In. 

Sandstone,  massive,  Lower  Mahoning 

Coal  I     6 

Shale,  gray o    8 

Coal  o     I 

Shale,  gray o  11 

Coal  2     o 

On  down  the  Buckhannon,  and  just  below  where  the  Bumers- 
ville  branch  of  the  B.  &  0.  R.  R.  crosses  the  river  at  Lemley 
Junction,  this  coal  was  once  mined  only  a  few  feet  above  the  level 
of  the  water,  but  the  mine  is  now  abandoned  and  the  coal  not 
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fully  exposed.  About  one-fourth  mile  east,  however,  the  rapid 
rise  of  the  strata  in  that  direction  brings  the  coal  up  to  seventy- 
five  feet  above  the  Buckhannon,  and  it  exhibits  the  following  sec- 
tion on  the  land  of  B.  E.  McCray: 

Ft.  In.        Ft.  In. 

Coal  3  o 

Slate o  3 

Coal  o  6 

Shale,  gray o  8 

Coal  and  slate o  lo      }-      9     9 

Coal  o  8 

Shale,  gray o  3 

Coal  2  o 

Coal,  hard,  splinty i  7 

This  measurement  approaches  that  of  the  Roaring  creek  re- 
gion in  point  of  thickness,  and  the  quality  of  the  coal  is  fairly 
good. 

The  coal  keeps  seventy-five  to  one  hundred  feet  above  the 
level  of  the  Buckhannon  from  this  point  on  down  to  its  mouth, 
at  the  Valley  river,  five  miles  below,  and  has  been  mined  occa- 
sionally by  the  farmers  for  domestic  use. 

In  passing  up  the  Buckhannon  river  from  the  mouth  of  Sand 
creek,  or  Big  Sand  run,  the  course  bears  westward  and  the  north- 
west dip  of  the  strata  carries  the  Upper  Freeport  coal  far  below 
water  level,  between  that  point  and  the  town  of  Buckhannon, 
where  its  horizon  is  probably  not  less  than  300  feet  below  the  bed 
of  the  river,  since  the  Elk  Lick  coal  is  only  130  feet  above  the 
same,  and  the  Pittsburg  coal  caps  the  hills  one  mile  north  of  the 
town.  At  Buckhannon,  however,  the  course  of  the  river  turns 
south  as  we  ascend  it,  and  the  southeastward  rise  of  the  rocks 
brings  the  Upper  Freeport  coal  to  the  surface,  between  Hampton 
and  Sago,  seven  miles  above.  It  rises  above  the  level  of  the  B.  & 
0.  R.  R.  at  Sago,  and  was  once  mined  near  Sago  station,  where  it 
exhibits  the  following  structure  on  the  land  of  G.  W.  Burner: 

Ft.   In.       Ft.   In. 

Coal  1     6     1 

Bony  coal o     6      >      4     6 

,  Coal  2     6      ) 

Concealed 10     o 

Sandstone,   very    ma.ssive,    to   bed    of    Buckhannon 

river 25     o 

Tbe  sandstone   imdcr  this   coal  is  tlie  one   wliich  makes  the 
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great  cliffs  along  Roaring  creek,  and  along  the  Valley  river,  be- 
tween Roaring  creek  and  Moatsville.  It  is  constantly  in  sight  from 
Sago  to  the  head  of  the  Buckhannon  river,  getting  higher  and 
higher  in  the  hills  and  protecting  the  same  from  erosion,  until  it 
escapes  into  the  air  from  Turkey  Bone  mountain,  Webster  county, 
at  an  elevation  of  3500  feet  above  the  sea.  Its  bold,  pebbly  out- 
crop, often  jBfty  to  seventy-five  feet  in  vertical  height,  enables  the 
observer  to  keep  hold  of  the  overlying  coal  in  passing  up  the  Buck- 
hannon river  from  Sago  into  the  region  of  the  thick  Allegheny- 
Kanawha  sediments  appearing  between  Newlon  and  Pickens. 

One  mile  and  a-half  above  Sago,  the  Upper  Freeport  coal  has 
been  opened  on  the  left  bank  of  the  Buckhannon  by  Peter  Eagle, 
at  whose  mine  the  following  structure  is  exposed: 

Ft.  In.       Ft.  In. 

Black  slate 2     o     "j 

Bony  coal i     o      V      7    o 

Coal  4    o     J 

The  coal  lies  ten  to  twelve  feet  above  a  very  massive,  pebbly 
sandstone,  which  makes  a  bold  cli5  below  the  outcrop  of  the 
coal. 

Two  miles  above  this  last  locality,  the  coal  has  thickened 
greatly,  and  we  see  the  following  succession  on  the  west  bluff  of 
the  Buckhannon,  at  an  opening  on  the  land  of  Jesse  H.  Sharp, 
one  mile  and  a-half  below  Ten  Mile  station. 

Ft.  In.       Ft.  In. 

Coal  blossom  in  clay 

Black  slate,  cannelly 3    o 

Coal  3     7 

Shale,  gray  2     o 

Coal,  bony o     6 

Shale,  gray i     2 

Coal,  bony i     o 

Coal,  good 2     o 

Shale I     o 

Coal  o     8 

Concealed 10    o 

Sandstone,  massive,  Roaring  creek 50    o 

Can  nel  slate 12     o 

Tcoal   2     o     "I 

Coal,  Lower  Freeport -J  shale 2     o      1-      5     o 

^.coal   I     o     j 

Shale,  gray 3     o 

Concealed 10    o 

Sandstone,  massive,  in  bed  of  Buckhannon  river 5    o 
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The  portion  of  this  section  under  the  Roaring  creek  sandstone 
is  exposed  one-half  mile  further  down  the  river  than  Mr.  Sharp's 
coal  opening,  but  as  the  great  cliff  sandstone  and  its  underlying 
coal  are  constantly  in  sight  along  the  cuts  in  the  railroad  between 
the  two  points,  there  can  be  no  error  in  the  relative  position  of  the 
two  coal  beds.  It  is  interesting  to  compare  the  section  of  the  Up- 
per Freeport  coal  here  with  that  at  Sago,  only  three  and  one-half 
miles  distant,  since  it  has  nearly  tripled  its  thickness,  and  then 
there  is  more  coal  above  the  black  slate  that  has  not  been  included 
in  the  bed,  which  would  probably  increase  the  thickness  to  sixteen 
feet  or  more. 

It  is  only  a  few  miles  northeast  from  this  point,  on  Stone  Coal 
branch  of  Big  Sand  run,  or  Sand  creek,  where  this  coal  thickens 
up  and  forms  the  famous  "Twenty-two  foot"  bed  of  coal,  de- 
scribed in  Bulletin  65,  U.  S.  G.  Survey,  page  151,  as  follows: 

Ft.  In.       Ft.  In. 

Black  slate  , 2  6     "j 

Coal  I  o 

Bony  coal o  8 

Coal  2  o 

Black  slate  3  o 

Coal  I  o 

Gray  slate 4  6 

Coal  I  5 

Slate   dark i  4 

Coal  1  10 

Slate,  dark  o  5 

Coal,  slaty o  5 

Slate,  gray  o  6 

Coal I  5 

This  wonderful  expansion  of  the  Upper  Freejiort  coal  bed, 
takes  place  in  the  region  where  the  great  thickening  of  the  Alle- 
gheny-Kanawha sediments  begins,  and,  although  the  entire  bed 
totals  up  twenty-two  feet,  yet  only  a  little  more  than  one-third  of 
it  is  COAL,  and  practically  none  of  that  is  in  available  form  to 
mine  under  present  conditions. 

At  Ten  Mile  station,  thirteen  miles  above  Buckhannon,  this 
coal  has  been  mined  at  one  hundred  feet  above  water  level,  and 
there  the  following  measurement  was  made: 

Ft.   In.       Ft.   In. 

Coal  I  3 

Shale,  j^ray 4  o 

Coal   o  6 

Shale  I  4 
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13    3 


Coal  3    o 

Black  slate o     5 

Coal  I     o 

Slate o    6 

Coal I     3     - 

Concealed 10    o 

Sandstone,  massive,  pebbly 40    o 

Concealed  to  Buckhannon  river 5°    o 

Here  there  is  an  immense  thickness  of  material,  but  only  five 
feet  of  available  coal  in  the  entire  bed. 

From  Ten  Mile  southward,  this  coal  has  been  mined  oc- 
casionally, especially  in  the  vicinity  of  Alton,  where  it  lies  on  top 
of  the  great  Roaring  creek  sandstone,  and  just  above  it  another 
(Lower  Mahoning)  massive,  pebbly  rock  forms  a  bold  escarpment 
along  the  hills. 

From  Alton  southward,  the  rocks  rise  rapidly,  and  when  we 
come  to  Alexander,  at  the  mouth  of  the  Left  Fork  of  the  Buck- 
hannon, three  miles  above,  the  Upper  Freeport  coal  is  275  feet 
above  water  level,  and  has  been  mined  for  use  in  the  Alexander 
Lumber  Company's  mills.  The  section  measured  there  is  as 
follows: 

Ft.  In.      Ft.  In. 

Sandstone,  IvOwer  Mahoning,  very  massive,  pebbly..  60    o 

Concealed 5    o 

fcoal.. o     8 

shales,  gray 4     6 

coal I     5 

slate,  hard,  gray o    3 

Coal,  Upper  Freeport -{  cannel,  impure 06      j-    13     4 

slate 2     o 

coal o    4 

fireclay  i     2 

[coal   2     6     J 

Concealed 10    o 

Sandstone,  massive,  pebbly,  Roaring  creek 60    o 

Shale,  dark 5     o 

Coal,  visible 20 

Concealed  and  sandstone  to  level  of  the  Buckhannon 
river 200    o 

The  Upper  Freeport  coal  has  an  elevation  of  about J2 100  feet 
above  tide  at  Alexander,  and  is  rising  quite  rapidly  to  the  south- 
east, so  that  it  soon  passes  over  the  immediate  hills  along'-the 
Buckhannon  river,  but  the  coal  is  still  caught  in  the  higher  sum- 
mits, back  from  the  stream,  and  on  both  sides  of  it,  until  we 
come  to  the  summit  of  Turkey  Bone  mountain,  on  the  divide  be- 
tween the  Buckhannon  and  Elk  river  waters,  where  the  bed  has 
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an  elevation  of  3550  feet  above  the  sea,  and  has  been  dug  into  for 
local  use. 

About  one  mile  and  a-quarter  west  from  Avondale,  and  five 
miles  below  Pickens,  we  find  the  crop  of  the  Upper  Freeport  coal 
about  500  feet  above  Avondale,  on  the  land  of  D.  G.  Thomas,  and 
dipping  rapidly  to  the  northwest,  so  that  when  we  come  to  May- 
ton,  on  the  land  of  W.  R.  Thomas,  the  elevation  of  this  coal  is 
300  feet  lower. 

It  has  the  following  structure  where  mined  by  W.  R.  Thomas: 

Ft.  In.   Ft.  In. 


Coal,  bony  I  8 

Coal,  good  2  7 

Bone  o  9 

Coal,  good  2  6 


7  6 


This  is  at  the  head  of  the  Right  branch  of  the  Little  Kanawha 
rirer,  near  the  line  between  Upshur  and  Webster  counties.  There 
is  a  Urge  area  of  this  coal,  where  it  has  a  thickness  of  six  to  seven 
feet,  on  the  headwaters  of  the  Little  Kanawha  river,  in  Webster 
and  Upshur,  though,  of  course,  the  bed  always  holds  two  or  three 
partings  of  bony  coal  or  slate. 

The  coal  shows  as  follows  at  the  McKissick  bank,  on  Lynn 
Camp  branch,  near  Kanawha  Head: 

Ft.  In.       Ft.  In. 

Coal,  bony  2  o 

Coal,  good  2  6 

Bony  coal o  9 

Coal,  good  2  6 

Slate o  6 

Coal,  visible i  7 


9  10 


The  coal  is  overlain  by  a  very  massive  sandstone,  which 
makes  bold  cliffs  along  Cave  run,  and  the  valley  of  Lynn  Camp. 

Where  this  coal  emerges  from  the  bed  of  the  Left  Fork  of  the 
Ijittle  Kanawha,  one-half  mile  below  Georgetown  or  Stillman,  it 
exhibits  the  following  succession: 


Ft.   In.       Ft.   In. 


Sandstone,  massive  

Coal  I 

Shale  I 

Slaty  coal i 

Coal  o 

Bone o 

Coal,  visible 3 


7     o 
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It  is  possible  that  there  are  other  divisions  of  the  coal  on  be- 
low the  lowest  portion  exposed. 

From  this  point,  which  is  two  miles  from  Rock  Cave,  the  coal 
is  above  water  level  on  down  the  Little  Kanawha,  and  its  tributa- 
ries of  Cherry  Fork,  Glady,  Trace,  and  others.  In  attains  a  great 
development  in  the  region  about  the  mouth  of  Cherry  Fork,  the 
measurement  given  on  page  364  being  from  a  locality  a  short  dis- 
tance below  the  mouth  of  Cherry,  in  the  "Pan  Handle"  of  Lewis 
county,  between  Upshur,  Webster  and  Braxton. 

The  following  measurement  of  this  bed,  from  the  land  of 
James  Rexroad,  on  Cherry,  one  mile  above  its  mouth,  will  illus- 
trate the  great  expansion  of  the  bed  in  that  region: 

Ft.  In.       Ft.  In. 

Coal 1     2 

Shale,  gray o     6 

Coal 2     o       -     4     7 

Slate,  dark o     i 

Coal     o  lo 

Sandy  shale    o  li 

Coal  o  12 

Slate  and  bone o     6 

Coal  I     o 

Bone o     6 

Coal,  hard i     3 

Slate, o     5 

Coal  o     8 

Coal,  splinty 2     2 


7     6 


Total 13    o 

The  "sandy  shale"  di\dsion  shown  above  is  a  constant  feature 
of  this  region,  and  occasionally  attains  to  eight  feet  in  thickness, 
and  then  is  often  sandstone.  In  such  cases,  the  farmers  frequent- 
ly mine  one  of  the  beds  without  knowing  the  presence  of  the  oth- 
er, either  above  or  below,  as  the  case  may  be.  The  rock  parting 
is  often  only  two  feet  in  thickness,  while  the  coal  above  it  is  about 
five  feet  thick  and  of  a  softer  type  than  that  below,  which  is  fre- 
quently seven  feet  thick,  and  inclined  to  be  "splinty"  in  its 
nature. 

At  Thomas  Kincaid's,  below  the  mouth  of  Glady,  this  rock 
parting  thickens  to  eight  feet,  and  at  the  head  of  Fallen  Timber 
run,  where  the  lower  portion  of  the  coal  is  mined  on  the  land  of 
Lorenz  Farnash,  it  appears  to  be  even  thicker  than  eight  feet. 
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On  Little  Wild  Cat  run,  this  coal  is  partially  opened  on  the 
land  of  George  Kincaid,  and  there  the  following  interesting  section 
was  measured: 


Ft.   In.       Ft.   In. 


Coal,  Upper  Freeport 


coal     I  6 

sandy  shale o  7 

coal o  3 

coal, bony o  4 

coal   I  I 

splinty  coal 2  6 


6    3 


Concealed 5  o 

Sandstone,  massive.  Roaring  creek 85  o 

Coal  o  8 

Sandstone,  flaggy 15  o 

Shale 2  o 


Coal,  Lower  Freeport 


coal   o  7 

shale,  gray i  2 

slate,  aark i  4 

coal   I  9 

slate,  dark o  6 

coal   I  4 

fireclay 3  o 

coal   I  3 

bone  coal o  7 

coal    o  3 


This  section  was  puzzling  at  first,  since  the  coal  at  the  bottom 
is  so  thick,  but  the  finding  of  the  Mahoning  coal,  on  above  the 
Upper  Freeport,  and  the  Mason  bed  still  higher  in  the  hills,  made 
it  certain  that  the  coal  at  the  top  of  the  section  is  the  Upper  Free- 
port  bed,  and  hence  that  the  one  under  the  great  Roaring  creek 
sandstone  below,  is  the  Lower  Freeport  coal,  or  the  same  one  shown 
in  the  section  below  Ten  Mile  station,  on  the  Buckhannon  river. 

The  Upper  Freeport  coal  has  been  partially  opened  by  L. 
H.  Malcomb,  on  the  right  bank  of  the  Tittle  Kanawha  river,  and 
250-300  feet  above  water  level,  opposite  the  Devil's  Backbone, 
where  it  exhibits  the  following: 

Ft.   In.       I't.   In. 

Coal I  6     1 

Slate,  gray o  3 

Bony  coal  o  4 

Coal  o  9 

Shale,  gray i  4 

'  Coal,  visible 2  o 

The  underlying  Roaring  creek  sandstone   forms  great  cliffs 
here  along  the  river. 
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This  coal  dips  down  to  the  northwest  more  rapidly  than  the 
river  falls  in  descending  the  same,  and  when  we  come  to  the  mouth 
of  Short  run,  the  coal  is  about  175  feet  above  water  level,  and  gives 
the  following  succession  on  the  land  of  Taylor  Brohard: 

Ft.  In.       Ft.  In. 

Sandstone,  massive,  pebbly 60    o 

Concealed  and  sandy  shales 20    o 

fcoal  o  10 

coaly  slate o    6 

coal  o    5 

bone o     6      }-     6    4 

coal  I     6 

dark  slate o     3 

coal  2     4 

Concealed 5    o 

Sandstone,  massive.  Roaring  creek 80    o 

Slate,  gray o     7 

Coal  I     8 

Concealed  to  Little  Kanawha'river 50    o 

The  Upper  Freeport  coal  thins  down  rapidly  as  we  descend 
the  river,  and  where  it  is  last  mined,  one  mile  above  the  "Falls," 
has  the  following  structure: 

Ft.    In.       Ft.    In. 


Coal,  Upper  Freeport  - 


Coal  . 
Shale 
Coal  . 


2  10 

0  8 

1  3 


4    9 


The  '  'Falls' '  of  the  Little  Kanawha  river  is  in  Braxton  county, 
and  there  the  Upper  Freeport  coal  has  got  down  nearly  to  water 
level,  as  shown  by  the  following  section: 

Ft.  In.       Ft.  In. 

Sandstone,  massive,  Lower  Mahoning 20  o 

Slate,  black,  cannelly i  o 

Shales  and  fireclay 20  o 

(cannel  slate 2     o     1 

c^lS'^^teZ.:::;:  ^  C     9  7 

coal    o    7     J 

Fireclay lo  o 

Shaly  sandstone  lo  o 

Sandstone,  massive,  Roaring  creek,  in  bed  of  Little 

Kanawha  river lo  o 

Here  the  great  coal  bed  we  have  seen  around  the  heads  of 
the  Little  Kanawha,  has  practically  disappeared  in  a  mass  of  can- 
nelly slates  and  shales,  just  before  it  dips  down  out  of  sight  and 
passes  under  water  level.  The  "Falls"  is  over  the  massive  top 
of  the  great  Roaring  creek  sandstone,  which  here  rises  from  the 
water,   and  makes  such  a  prominent  feature  in  the  topography 
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southward  along  the  waters  of  the  Little  Kanawha,  and  across  to 
the  Buckhannon  and  Valley  rivers.  Northward  from  this  no  coal 
is  found  except  the  thin  (20")  Mason  bed,  which  is  mined  about 
Bulltown,  three  miles  below  the  "Falls,"  for  local  supply,  until 
we  come  to  the  crop  of  the  Pittsburg  bed  below  Burnsville,  twenty 
miles  distant. 

In  passing  southwestward  from  the  Little  Kanawha  waters  to 
Holly  river,  the  Upper  Freeport  bed  maintains  its  large  size,  as 
witness  the  following  section  of  the  coal  at  the  bank  of  M.  S. 
Chipps,  on  Williams  Camp  run,  a  tributary  of  the  Right  fork  of 
the  Little  Kanawha  river: 

Ft.   In.       Ft.  In. 

Shale 5    o 

Coal  I     4 

Bone  coal o  lo 

Coal  o    3 

Slate o     5 

Bony  coal  o     7 

Dark,  sandy  shale o  10 

Coal  I     2 

Slate o    o}^ 

Splint  y  coal  2     4 

Slate o    8 

Coal  I     2 

Bony  coal  o    4 

The  coal  rises  rapidly  as  we  pass  up  the  Right  fork,  and  when 
we  come  to  Cleveland,  the  top  of  the  Pottsville  is  near  water  level, 
and  the  Upper  Freeport  bed  is  500  to  600  feet  higher  in  the  hills, 
and  has  been  mined  on  the  land  of  Wilson  Snyder,  northwest  of 
Cleveland  one  mile,  at  whose  bank  the  following  section  is  visible: 


9  ">^ 


Ft. 

In. 

Ft.  In 

Sandstone 

s    0 

coal    

....  0 

4 

slate  

....  0 

6 

coal    

....  0 

3 

slate 

....  0 

6 

coal    

....  0 

2 

Coal,  Upper  Freeport... 

slate 

coal,  soft 

....  0 
....    I 

3 
0 

8     I 

slate  

....   0 

I 

coal,  splinty... 

slate,  gray 

coal    

....  2 
....  0 
....    I 

6 
9 

9     J 

At  the  working  face  of  the  coal,   the  following  structure  is 
visible: 
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Ft.  In.      Ft.  In. 


Slaty  coal,  top  ... 

Coal  I  o 

Slate    „  o  I 

Coal,  soft I  6 

Coal,  splinty t  o 

Slate    o  ID 

Coal I  9 


6     2 


The  coal  is  here  400  feet  above  the  Little  Kanawha  river,  and 
rising  toward  it,  so  that  at  Cleveland  its  horizon  would  be  at  least 
600  feet  above  water  level,  and  possibly  more,  since  the  south- 
eastward rise  is  quite  rapid. 

On  Buffalo  run  and  its  tributaries,  two  miles  southwest  from 
Cleveland,  the  Upper  Freeport  coal  has  been  opened  on  the  land 
of  Mr.  Ferril  and  others,  where  it  exhibits  the  following  structure: 


Ft.  In. 


4    8 


Ft.  In. 

Slaty  coal i  o 

Coal  I     6 

Slate o     I 

Coal    I  o 

Slate o    3 

Coal,  visible o  lo 


The  coal  has  an  elevation  of  700  feet  above  the  river  at  Cleve- 
land, and  a  very  massive  sandstone  crops  just  below  it  in  high 
cliffs.  This  is  probably  only  the  lower  division  of  the  coal,  since 
the  parting  between  the  upper  and  lower  half  of  the  coal  is  often 
five  to  ten  feet  thick  in  the  region  between  the  Little  Kanawha 
and  Holly  rivers.  This  is  shown  by  the  following  section  on  the 
land  of  F.  Wiedrig,  near  the  Pickens  and  Hacker's  valley  road, 
in  Webster  county: 

Ft.  In.       Ft.  In,       Ft.  In, 

Coal  o    8     1 

Slate,  dark  o     i      >■     5     3 

Coal  4     6     J 

Sandy  beds  and  concealed 5  10 


Coal  o  7 

Slate o  7 

Coal  o  6 

Slate,  gray o  5 

Coal  10      j-     5     3     - 

Slate,  gray  o  2 

Coal  o  8 

Slate o  o^ 

Coal  I  31^  J 


16    4 
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On  the  land  of  Henry  Spies,  two  miles  east  from  Hacker's 
valley,  the  lower  portion  of  this  coal  is  exposed  in  the  following 
section: 

Ft.  In.       Ft.  In. 

Coal,  blossom 

Shales,  sandy  5     o 

Coal,  bony i     3 

Coal  1     2 

Bone o     i 

Coal  o  II 

Fireclay o     •]% 

Coal  o     T% 

Slate,  black o     i>^ 

Coal  o  loj^ 

The  blossom  of  coal  in  the  clay  above  the  five  foot  of  sandy 
shales,  shows  there  is  more  of  this  coal  bed  in  the  concealed  inter- 
val above. 

Farther  down  Holly  river,  this  coal  has  been  mined  in  the 
summits  of  the  hills,  near  Allen  Anderson's  mill,  and  its  struct- 
ure there  is  shown  in  the  section  given  on  page  364  of  this  volume, 
though  it  probably  is  not  fully  exposed  at  that  locality. 

This  coal  is  found  in  the  hills  along  the  Left  fork  of  Holly 
river,  below  Anderson's  mill,  and  has  occasionally  been  mined  by 
the  farmers. 

Mr,  Heron  has  an  opening  in  the  coal  along  the  road  to  Pal- 
mer, one  mile  northeast  from  Mollahan's  mill,  where  the  coal  is 
only  partly  exposed.  The  rock  parting  is  about  three  feet  thick 
at  Heron's  opening,  and  there  is  thirty  inches  of  coal  above  it, 
and  four  to  five  feet  of  coal  below  the  same.  The  bed  has  an  ele- 
vation of  640  feet  above  Holly  river,  which  is  flowing  in  the  top  of 
the  Potteville  series  at  Mollahan's  mill. 

In  passing  down  Holly  river  from  Marpleton,  at  the  forks  of 
Holly,  the  rocks  dip  rapidly  westward,  and  bring  the  lJ])per  Free- 
port  coal  nearer  water  level,  so  tliat  it  is  no  longer  in  the  summits 
of  the  hills,  but  only  half-way  to  the  sunnnits,  wlien  we  come  to 
Palmer,  at  the  mouth  of  Holly. 

The   coal  has    been  mined    by    Mr.  Halsbury,  on  Rock  run, 
about  one  mile  northeast  from  Palmer,  where  it  exhibits  the  fol- 
owing  structure: 
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Ft.   In.       Ft.  In.       Ft.  In. 

Sandstone,  massive  30    o 

Darkshale o    6 

coal    I     o 

shale,  dark o     3 

Coal,  "top"    ^  coal    10      }-   4    5 

I  bone o    4      | 

[coal   I   10     J 

Rock  and  slate  parting 2 

(coal,  slaty i     6 
fireclay  &  shale..  23      [-5 
coal,  good 2     o 


r  " 


The  coal  has  the  same  rock  parting  here  that  characterizes  it 
farther  up  Holly,  and  on  the  head  of  the  Little  Kanawha  in 
Braxton,  Lewis  and  Upshur  counties. 

About  one  mile  below  Palmer  this  coal  was  once  opened  in  the 
steep  hill  along  Elk  river,  and  an  attempt  made  to  mine  it  for  use 
in  the  Holly  River  R.  R.  locomotives.  Here  we  get  the  following 
section  in  descending  from  the  summit  to  Elk  river: 

Ft.    In.       Ft.  In. 

Concealed  and  deep  red  marly  shales 40  o 

Sandstone,  massive  and  concealed  140  o 

(Toa/,  Mason,  bony  at  top 2  4 

Concealed  and  massive,  pebbly  sandstone 130  o 

Shales,  dark 5  o 

{coal,  with  bone 4    o     1 

sandstone  and  shale  30      >    10  o 

coal,  slaty 3     o     J 

Concealed  and  massive  sandstone 160  o 

Concealed,  with  two  coal  beds  40  o 

Sandstone,  massive  40  o 

Concealed  to  Elk  river 50  o 

The  section  extends  up  into  the  marly  red  beds  of  the  Cone- 
maugh,  and  shows  conclusively  that  the  great  double-bedded  coal 
which  has  been  followed  from  the  Buckhannon  river  to  the  Little 
Kanawha,  and  across  to  Elk,  can  be  nothing  else  than  the  Upper 
Freeport  bed. 

We  are  also  here  in  the  well  developed  Kanawha  series  of 
rocks,  since  along  both  Elk  and  Holly  rivers,  the  interval  between 
this  double  bed  of  coal  at  the  summit  of  the  section,  and  the  top 
of  the  Pottsville,  is  more  than  600  feet. 

The  Upper  Freeport  coal  was  transported  down  to  the  Holly 
River  R.  R.  here  through  a  chute  constructed  of  boards,  but  the 
coal  proved  too  slaty  and  poor  to  warrant  its  use  in  the  locomo- 
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lives,  and  the  niino  lias  been  abandoned.  The  rock  parting  is 
about  half  sandstone  at  this  locality. 

There  are  two  slaty  and  impure  coal  beds  in  the  forty  feet  of 
concealed  interval,  160  feet  below  the  Upper  Freeport  coal,  each 
two  and  one-half  to  three  feet  thick,  and  ten  to  fifteen  feet  apart. 
They  have  both  been  opened  and  show  in  the  cuts  of  the  railroad 
near  Palmer  Junction,  one  mile  below  this  locality. 

Where  the  B.  it^  0.  railroad  leaves  Elk  river  along  Flatwoods 
run,  three  miles  below  Palmer  Junction,  a  fine  exposure  of  the 
Upper  Freeport  coal  is  made  by  the  cutting  along  the  steep  hill 
side,  and  there  the  following  section  was  measured  between  the 
top  of  the  steep  grade  and  Elk  river  at  Gillespie,  below: 

Ft.   In.       Ft.   In. 

Sandstone,  massive 20  o 

I  coal    I     6     "I 

C<3a/,  Upper  Freeport  <  shale o     6      >■      2  8 

(coal   o     8      J 

Dark  shale  o  6 

Fireclay  and  shales 10  o 

Dark  .shales  10  o 

Concealed 2  o 

Sandstone,  massive  and  concealed 80  o 

Shales  and  concealed 50  o 

I  coal 16^ 
shale 16^50 
coal   2     o     j 

Sandy  shales 15  o 

Coal I  3 

Shales 6  o 

Coal o  3 

Concealed  to  Elk  river  at  Gillespie 10  o 

The  coal  at  the  top  of  this  section  is  all  that  is  left  of  the  Up- 
per Freeport  seam,  which,  with  its  rock  parting,  is  ten  feet  thick 
only  four  miles  distant,  in  the  section  below  Palmer,  The  Lower 
Mahoning  sandstone  rests  in  immediate  contact  with  the  coal,  and 
has  evidently  cut  away  the  ujjper  bench  of  the  bed  entirely. 

As  we  pass  -down  Elk  river  from  Gillespie,  the  Upper  Free- 
port  bed  dips  rapidly,  and  goes  under  water  level  near  the  mouth 
of  Bee  run,  two  and  one-half  miles  above  Sutton,  while  the  mas- 
^  sive  Mahoning  sandstone  makes  a  great  cliff  along  Elk.  The  coal 
has  been  mined  at  the  roadside,  one  mile  above  Bee  run,  where  it 
is  splinty  and  two  and  one-half  to  three  feet  thick,  and  all  in  one 
bed,  unless,  indeed,  ten  to  twelve  inches  of  coal  thirty  feet  above, 
and  directly  under  a  great  clilT  of  pebbly  sandstone,  could  repre- 
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sent  the  upper  division  of  the  Freeport  coal  with  the  parting  rocks 
greatly  thickened. 

Fletcher  Morrison  has  a  mine  in  this  coal  on  Wolf  creek,  a 
short  distance  above  its  mouth,  from  which  the  town  of  Sutton, 
three  miles  below,  is  partly  supplied.  The  coal  is  three  feet 
thick  and  has  about  twelve  inches  of  "splinty"  co'al  near  its 
center. 

About  four  miles  southward  up  Wolf  creek  from  its  mouth, 
this  same  coal  thickens  to  five  and  one-half  feet,  and  has  been 
mined  by  Mr.  Stalnaker  just  above  a  great  cliff  of  massive  sand- 
stone, and  200  feet  above  water  level.  The  coal  is  hard  and 
splinty,  with  a  slate  parting  two  and  one-half  inches  thick  near 
the  middle. 

When  the  coal  dips  under  the  level  of  Elk  river,  above  Sut- 
ton, it  remains  beneath  the  same  until  we  pass  the  mouth  of 
Strange  creek,  twenty-five  miles  below.  There  an  antichnal  roll 
brings  the  coal  once  more  above  the  level  of  Elk  river,  where  it 
has  been  mined  on  the  land  of  John  Duffy,  just  below  the  mouth 
of  Tate  creek,  and  near  the  Clay-Braxton  county  line.  It  is  about 
sixty  feet  above  the  water  level  of  Elk  river,  and  reported  to  be 
four  feet  thick. 

It  is  this  coal  which  thickens  up  to  six  feet  at  the  mouth  of  0'  Bri- 
ens  creek,  two  miles  farther  down  Elk  and  has  long  been  mined 
there  for  local  supply.  The  thick  coal  is  "pockety,"  however, 
since  it  thins  away  both  up  and  down  the  river.  Some  of  the  coal 
at  O'Briens  creek  is  of  the  soft,  coking  type,  which  characterizes 
the  bed  in  the  northern  end  of  the  state.  The  opening  had  fallen 
shut  when  visited,  so  that  no  details  of  the  structure  could  be  ob- 
tained. That  the  deposit  is  local,  however,  is  shown  by  the  fact 
that,  although  the  horizon  of  this  coal  is  above  water  level  along 
Elk,  from  O'Briens  creek  down  to  Clay  Court  House,  eighteen 
miles  below,  no  workings  or  openings  exist  on  the  bed,  and  at 
Clay  it  is  a  mere  mass  of  black  slate,  in  which  we  find  only  a  few 
inches  of  coal,  90  to  100  feet  above  the  river,  and  it  continues  un- 
important on  down  Elk,  so  far  as  known. 

Where  the  Charleston  road  leaves  the  immediate  valley  of 
Elk  river,  twelve  miles  below  Clay,  this  coal  is  exposed  on  a  little 
stream,  and  there  the  following  section  was  measured  : 
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Ft.  In. 


Ft.   In. 


Sandstone,  massive 15 

Coal,  slaty o     6 

Fireclay  shales   3     6 

Coal,  boHN' o     6 

Coal,  splint,  good 2     o 

Bone o  10 

Fireclay i     6 

Bony  coal  i     6 

Coal,  good I     2 

Dark  shales  and  concealed  to  Elk  river 35     o 

This  begins  again  to  resemble  the  thick  type  of  the  coal  seen 
on  Holly  and  Elk  rivers,  except  that  the  portion  aliove  the  parting 
shales  is  thin  and  unimportant.  In  the  hills  at  this  locality,  we 
come  to  the  top  of  a  great,  massive  sandstone,  430  feet  above  the 
Upper  Freeport  bed,  and  then  come  the  red  beds  of  the  Cone- 
maugh  series. 

The  Upper  Freeport  coal  is  seen  for  the  last  time  as  we  de- 
scend Elk  river,  at  the  mouth  of  Porters  creek,  twenty-three  miles 
below  Clay  Court  House,  and  there  the  following  interesting  sec- 
tion was  measured: 

Ft.  In.       Ft.   In. 

Kanawha  black  flint  5     o 

Dark,  sandy  shales 7    o 


Coal,  Upper  Freeport - 


coal   o     3 

slate  o     2 

coal,  good I     o 

shale,  gray  i     o 

coal,  bony 2     o 

shale,  dark ..  30      ,-    12     5 

coal,  splint i     o 

shale o     3 

coal   o     3 

shale 2     o 

roal,  good i     6 

Concealed  to  level  of  Elk  river  20    o 

On  above  this  thick  coal  at  about  200  feet,  we  find  the  outcrop 
of  the  Mason  coal,  and  then  at  420  feet  we  come  to  the  lowest  red 
BEDS  of  the  Conemaugh  series,  so  that  there  can  be  no  doubt  that 
the  thick  bed  of  coal  shown  in  this  section  is  identical  with  the 
thick  coal  in  Braxton,  Webster,  Upshur,  Lewis,  Randolph  and 
Barbour,  which  we  have  now  followed  acro.ss  the  state  until  the 
Kanawha  black  flint  appears  in  its  roof,  thus  fixing  the  horizon  of 
the  flint  at  the  base  of  the  Conemaugh  series. 

On  below  Porters  creek,  the  coal  dips  under  the  river  silts,  and 
Boon   gets  below   Elk  river,    since  at  Queen  Shoals,  three  miles 
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farther  down,  the  black  flint  itself  goes  under  the  Elk,  and  noth- 
ing more  is  seen  either  of  it  or  the  underlying  coal  until  we  come  to 
Charleston,  where  both  rise  from  the  bed  of  the  Great  Kanawha, 
under  the  bridge  across  that  stream,  one-half  mile  or  more  above 
the  mouth  of  Elk  river. 

The  different  phases  of  this  coal  bed  in  the  Great  Kanawha 
region,  and  beyond  there  to  the  southwest,  we  shall  discuss  when 
treating  of  the  Allegheny-Kanawha  series. 

This  coal  has  been  opened  on  Buffalo  creek,  near  the  mouth 
of  Sand  Fork,  in  Clay  county,  by  Mr.  McMullens.  The  coal  is 
only  partially  exposed  at  the  digging  by  the  roadside,  and  exhibits 
the  following  structure: 

Ft.   In.       Ft.   In. 

Coal,  blossom  

Shales,  dark 5     o 

Coal  o     3      1 

Shale o     8 

Coal  o     5      {-     4     7 

Shale o     9      | 

Coal,  visible  2     6     J 

There  is  the  appearance  of  coal  in  the  clay  above  the  five  feet 
of  dark  shales,  and  this  is  most  probably  the  upper  bench  of  this 
coal. 

The  coal  rises  southward  about  as  fast  as  the  beds  of  the 
streams,  and  two  miles  up  Dog  run  we  see  the  follomng  at  an 
opening  near  the  Clay- Nicholas  road: 

Ft.   In.       Ft.   In. 

Sandstone,  massive 

Concealed 10    o 

Blue  shales 4    o 

fcoal   26^ 

Coal  ..  j  shale,  gray  3     4      f      7     2 

( coal,  visible  i     4     j 

This  is  near  the  line  between  the  Cameron-Brokerhoff  land 
and  that  of  W.  T.  Hamrick. 

It  has  also  been  dug  into  one  mile  and  a-half  farther  up  Dog 
run,  not  far  from  the  Clay- Nicholas  county  line,  and  200  feet  be- 
low the  top  of  a  very  massive,  pebbly  sandstone  deposit. 

Where  the  Summersville  road  crosses  the  Lily  fork  of  Buffalo 
creek,  in  the  northern  edge  of  Nicholas  county,  this  coal  and  the 
overlying  Kanawha  black  flint  are  both  present,  although  the 
coal  is  quite  thin,  as  shown  by  the  following  section: 
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Ft.  In.       Ft.   In. 

Kanawha  black  flint,  visible   ^ 5  o 

Dark,  sandy  shale 2  o 

Ycoal   o  10     1 

Coal  ..  ^  fireclay   03      v  19 

(coal     o     8     J 

Fireclay 2  o 

Sandstone  to  creek  level 5  o 

About  four  miles  southeast  from  this,  and  nearly  500  feet 
higher,  this  coal  has  been  opened  on  the  waters  of  Muddlety  creek, 
by  Joseph  Robinson,  just  north  from  the  Summersville  road,  and 
one-half  mile  from  Muddlety  creek.  The  coal  is  only  partially  ex- 
posed, but  four  feet  of  splinty  coal  is  visible. 

One  mile  below  this,  and  opposite  the  old  Valley  Hotel,  on 
the  land  of  H.  B.  Herold,  the  Upper  Freeport  coal  has  been  mined 
for  local  supply  400  feet  above  Muddlety  creek,  where  the  follow- 
ing measurement  was  made: 

Ft.   In.      Ft.   In. 


Coal  I     6 

Shale  46 

Cannel,  impure o    8 

Coal,  soft 2     6 

Slate,  dark  i     8 

Coal,  splint 2     6 


13    4 


Here  the  coal  has  recovered  its  great  thickness  shown  in  Lew- 
is, Upshur,  and  Webster.  It  is  possible  that  where  it  shows  so 
thin  under  the  bl.\ok  flint,  only  five  to  six  miles  distant  from 
this  locality,  more  of  the  coal  may  be  present  under  the  sand- 
stone, shown  in  the  bed  of  the  stream. 

At  the  head  of  Glade  creek,  about  three  miles  east  from  Her- 
old's  bank,  a  small  area  of  this  coal  is  caught  in  the  summits  of 
the  hills,  on  the  land  of  J.  R.  Tyree,  where  it  has  long  been  mined 
for  local  supply.  The  coal  has  the  following  structure  at  Tyree' s 
bank  : 

Ft.   In.       Ft.   In. 

Sandstone  and  concealed  from  top  ot  knob 75     o 

!  coal,  soft 50] 
shale,  eray,  .sandy...   2     o 
coal,   splint i    10  13   10 

bone o     2 
coal,  splinty 4   10      J 

The  lower  bench  of  the  coal  was  mine*]  tor  ,s«'V('r;il  vcars  be- 
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fore  it  was  known  that  there  was  any  coal  above,  when  finally  a 
"fall-in"  of  the  roof  took  place,  and  revealed  the  five  feet  of  coal 
above.  The  upper  bench  is  not  mined,  but  it  looks  like  good  coal 
and  is  much  softer  than  the  lower  bench,  much  of  which  is  a  gen- 
uine splint  coal,  and  highly  prized  for  domestic  purposes. 

This  coal  lies  more  than  500  feet  almost  vertically  above  Mc- 
Millan creek,  and  along  it  K.  B.  McCue  has  opened  a  coal  forty- 
two  inches  thick,  with  one  inch  of  dark  gray  slate  near  its  center. 
The  coal  is  only  fifteen  feet  above  the  level  of  the  creek,  and 
would  be  one  of  the  Kanawha  series,  either  the  Cedar  Grove,  or 
uppermost  division  of  the  Campbell's  creek  bed. 

At  the  head  of  Stroud  creek,  near  the  line  between  Webster 
and  Nicholas  counties,  the  Upj)er  Freeport  coal  has  been  mined 
on  the  land  of  Dr.  D.  M.  Lewis  and  others,  and  it  exhibits  the 
following  succession  at  the  Lewis  mine: 


Ft.  In.       Ft.  Id. 


Ft.  In. 


Upper  bench 


5   lo 


cannel o 

coal,  splinty   ....    4 

coal,  soft o 

black  slate o 

coal  o 

black,  coaly  slate  o 

Parting  slate,  gray 3 

fcoal,  soft I   10     ] 

I  fireclay i     o       I 

Lower  bench-!  coal,  soft o  10      J-      4 

slate 01 

[coal  o    3     J 

In  Powell  mountain,  Nicholas  county,  at  the  head  of  Mud- 
dlety  (Mumble-the-Peg)  creek,  this  coal  has  been  mined  for  local 
use,  and  there  the  following  section  was  observed  in  descending 
the  Weston  and  Gauley  Bridge  Turnpike  from  the  summit  of  Mud- 
dlety  creek: 

Ft.  In.       Ft.   In. 

Massive,  pebbly  sandstone  from  top  of  Powell  Mt 180  o 

Coal,  large  blossom.  Mason 5  o 

Concealed 5  o 

Sandstone,  massive 85  o 

Coal ,  blossom ,  Mahon  ing 

Sandstone  and  shales  -50  o 

fcoal,  blossom i     o 


15     3 


Coal,  U.   Freeport..  ^^^1^^'py- ;.-;-'°    ° 

^  )  j  coal,  splinty..  2     o 

[  Coal...  ^  black  slate   ..   o     3 

( coal,  splint}'..  2     o     J 

Concealed,  sandstone,  and  shales 50    o 
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icoal    I     o     ^ 

shales    So      ^    lo  o 

coal    I     o     j 

Sandstones,  shales  and  sandstone So  o 

Coal 2  6 

Sandstone  and  shales 50  o 

(Toa/,  blossom   i  6 

Concealed  and  shales 30  o 

Coaly  slate  i  o 

Sandstone  and  shales 30  o 

Coal 2  o 

Shales,  sandy 15  o 

Coaly  streak  and  black  slate 10  o 

Concealed  to  bed  of  Muddlety  creek 50  o 

Total 672     3 

Of  this  section,  325  feet  at  the  top  belong  in  the  Conemnugh 
series,  while  the  balance  (347')  is  in  the  Allegheny- Kanawha  se- 
ries, and  hence  it  is  probably  200  feet  or  more  down  to  the  horizon 
of  the  Campbells  creek  coal,  which  comes  out  of  the  bed  of  Mud- 
dlety creek,  four  miles  below  the  locality  of  the  section,  at  550  to 
600  feet  under  the  Upper  Freeport  coal. 

From  Powell  mountain,  this  coal  can  be  followed  in  the  sum- 
mits northeastward  to  Laurel  creek,  as  shown  in  the  section  on 
page  366  of  this  volume,  and  thence  to  the  Elk  river  and  across  to 
Holly,  capping  the  Allegheny-Kanawha  series  at  about  600-650 
feet  above  the  Potts ville,  while  above  it,  and  crowning  the  highest 
peaks,  we  find  150  to  300  feet  of  the  great  cliffs  of  massive,  pebbly 
sandstones,  which  everywhere  form  the  base  of  the  Conemaugh. 
From  Holly  to  the  Gauley  river  Avaters  on  Stroud  creek,  the  Up- 
per Freeport  coal  coming,  as  it  does,  high  in  the  summits  of  the 
lofty  hills,  has  been  but  slightly  explored,  though  all  of  the  farm- 
ers appear  to  be  aware  of  its  presence.  When  opened,  only  one 
bench  of  the  coal  is  usually  mined,  so  that  its  entire  thickness  is 
seldom  seen  within  the  region  in  question.  About  five  to  six  feet 
of  coal  is  generally  reported  at  this  horizon  along  Elk,  Laurel,  and 
Birch. 

From  Herold's,  on  Muddlety  creek,  south  west  ward,  this  thick 
coal  can  be  followed  in  the  summits  of  the  hills  across  to  Peters 
creek,  and  down  the  same  until  the  Kanawha  black  flint  again 
, comes  into  its  roof,  and  remains  with  it  on  southwestward  to  the 
Great  Kanawha  rivor,  where  this  coal  has  been  termed  the  Stock- 
ton cannel,  and  where  we  shall  leave  it  now  to  be  taken  up  again 
when  we  come  to  describe  the  Allegheny-Kanawha  series. 
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MIDDLE  FREEPORT  COAL. 

In  the  type  section  given  from  Freeport,  Pennsylvania,  page 
342  of  this  volume,  a  small  coal  bed  occurs  at  twenty-five  feet  be- 
low the  Upper  Freeport  bed,  and  intermediate  between  the  latter 
and  the  Lower  Freeport  coal.  It  is  possible  that  this  stratum  is  a 
local  offshoot  from  the  main  Upper  Freeport  coal  above,  and  rep- 
resents the  "bottom"  member  of  the  same  below  the  "big"  slate 
of  Monongalia  and  Preston  counties,  since  at  one  point  on  Deck- 
ers creek  this  parting  slate  is  observed  to  thicken  from  four  up  to 
ten  feet  within  a  few  yards. 

Along  the  Valley  river  in  the  Philippi  region,  and  also  in  the 
Roaring  creek  field  farther  south,  there  is  often  found  a  bed  of 
coal,  two  to  three  feet  thick,  and  only  ten  to  twenty-five  feet  below 
the  main  Upper  Freeport  bed.  It  is  possible,  indeed  quite  proba- 
ble, that  this  stratum  represents  the  coal  below  the  "big"  slate  of 
Preston  county,  and  when  separated  so  far  from  its  parent  bed, 
may  be  termed  the  Middle  Freeport  coal. 

Although  it  has  been  noted  at  many  points  along  the  Valley 
river,  it  has  been  fully  exposed  and  mined  at  only  one,  viz:  at  the 
plant  of  the  Maryland  Smokeless  Coal  Company,  below  Leiter,  near 
the  mouth  of  Roaring  creek,  Randolph  county.  Here  it  lies 
twenty-three  feet  below  the  Upper  Freeport  bed,  and  exhibits  the 
following  structure: 

Ft.  In.       Ft.  In. 


Coal  o  lo 

Bonycoal o     6 

Coal  I     8 

Sandy  shale  and  bone o    8 

Coal  I     3 


4  II 


The  coal,  as  will  be  perceived  from  the  section,  contains  much 
sandy  and  bony  material,  but  the  coal  itself  looks  very  rich  and 
good. 

There  are  doubtless  other  localities  where  this  coal  is  thick 
enough  to  mine,  but  so  far  as  known  it  has  not  been  mined  else- 
where separately  from  the  Upper  Freeport  bed  above. 

THE  BOLIVAR  FIRECLAY. 

The  Bolivar  fireclay,  which  is  quite  important  at  many  local- 
ities in  Pennsylvania,  has  not  yet  been  developed  to  any  extent  in 
West  Virginia. 
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On  Deckers  creek,  near  Dellslow,  Monongalia  county,  this 
clay  has  been  opened  and  tested  at  many  localities  on  the  Pixler 
farm,  where  it  contains  some  very  good  hard,  or  Hint  clay,  as  well 
as  several  feet  of  soft,  or  plastic  clay. 

This  horizon  will  doubtless  furnish  fireclay  at  many  localities 
in  the  state  when  properly  exploited  and  opened. 

TUK  UPPER  FREEPORT  LIMESTONE. 

Lying  at  an  interval  of  five  to  twenty  feet  under  the  Upper 
Freeport  coal,  there  occurs  in  Preston  and  eastern  Monongalia  a 
limestone  of  wide  distribution  in  Pennsylvania,  but  so  far  as  ob- 
served in  West  Virginia,  with  the  exception  of  Hancock  county  at 
the  north,  is  confined  to  the  two  counties  mentioned.  It  has  been 
quarried  by  the  farmers  at  many  localities  in  Preston,  and  burned 
into  lime  for  agricultural  purposes.  It  is  usually  found  in  several 
layers,  separated  by  shales,  the  whole  having  a  thickness  of  ten  to 
fifteen  feet.  It  is  a  fresh,  or  brackish  water  deposit,  no  marine 
fossils  having  been  seen  in  it  either  in  West  Virginia  or  Pennsyl- 
vania. 

The  uppermost  layers  of  the  limestone  are  sometimes  changed 
to  carbonate  of  iron,  as  on  Deckers  creek,  near  Dellslow,  where 
some  iron  ore  was  once  mined  and  used  in  the  old  furnace  there. 

THE   ROARING  CREEK  SANDSTONE. 
(Upper  Freeport  Sandstone.) 

Cropping  a  short  distance  below  the  thick  Upjier  Freeport  coal, 
there  occurs,  over  a  wide  area  of  the  state,  a  very  massive  and  of- 
ten pebbly  sandstone,  which  appears  to  come  at  the  same  horizon 
as  the  Upper  Freeport  sandstone  of  Pennsylvania.  It  is  especially 
well  developed  and  massive  along  Roaring  creek,  in  Randolph 
county,  forming  the  "falls"  on  that  stream,  fifty  feet  or  more 
in  heighth,  which  gave  origin  to  the  name  of  the  creek.  The 
stratum  is  fre<iuc-ntly  fifty  to  seventy-five  feet  in  thickness,  and  oc- 
casionally, as  near  the  mouth  of  Beaver  creek  on  the  Valley  river, 
apjH'ars  to  unite  with  the  next  underlying  sandstone,  and  form 
one  Kolid  mass  of  nearly  200  feet.  It  is  this  rock  which  comes  out 
of  the  Valley  river  below  I'liilippi,  where  the  rapids  in  that  stream 
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begin,  and  forms  a  line  of  bold  cliffs  on  either  side  of  the  valley 
for  several  miles  down  the  river,  being  especially  prominent  at 
Moatsville  and  vicinity.  The  stratum  is  generally  quite  pebbly, 
and  immense  blocks  of  it,  much  resembling  those  from  the  Potts- 
ville  series,  litter  up  the  surface  whenever  its  massive  crop  appears 
above  water  level.  The  upper  portion  of  the  stratum  has  been 
quarried  to  a  small  extent  along  the  Valley  river  in  the  vicinity  of 
Junior  and  above.  It  is  quite  hard  and  durable,  though  it  does 
not  split  very  regularly.  It  is  this  stratum  which  makes  the 
'  'Falls' '  of  the  Little  Kanawha  in  Braxton  county,  and  it  is  espec- 
ially massive  on  all  of  the  headwaters  of  that  stream,  and  across 
to  the  Buckhannon  river,  along  which  it  makes  a  constant  line  of 
great  cliffs,  from  where  it  rises  above  water  level  at  Sago,  until  it 
passes  into  the  air  from  the  summits  of  the  mountains  above 
Pickens. 

At  many  points  along  the  Great  Kanawha  river,  and  across  to 
the  Tug  fork  of  Big  Sandy,  a  sandstone  at  this  horizon  assumes 
enormous  proportions,  often  200  to  300  feet  in  thickness,  appar- 
ently, by  coalescing  with  underlying  sandy  deposits.  In  such 
cases  the  coals  which  belong  under  the  Roaring  creek  sandstone 
disappear  entirely. 

The  rock  is  termed  the  Roaring  creek  sandstone  in  preference 
to  Upper  Freeport  sandstone,  since  there  is  some  doubt  about  the 
identity  of  the  rocks  in  question,  and  then,  too,  the  name  "Upper 
Freeport"  is  already  preoccupied  by  the  coal  and  limestone  beds 
above. 

THE  LOWER  FREEPORT  COAL. 

At  forty-five  to  seventy-five  feet  below  the  great  coal  deposit 
at  the  top  of  the  Allegheny  series,  there  generally  occurs  another 
coal  horizon,  which  was  also  named  from  the  town  of  Freeport,  on 
the  Allegheny  river,  by  the  First  Geological  Survey  of  Pennsyl- 
vania. The  section  from  its  type  locality,  given  on  pages  342-3  of 
this  volume,  shows  that  the  Lower  Freeport  coal,  like  the  Up- 
per one,  is  also  a  multiple  bed,  and  that  possibly  in  other  regions 
of  Pennsylvania  and  West  Virginia,  it  may  have  separated  into 
two  distinct  seams,  thus  adding  to  the  difficulty  of  the  strati- 
grapher  in  the  correlation  of  the  coal  beds. 

In  the  northern  Pan  Handle  of  the  state,  the  Lower  Free- 
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PORT  COAL  overshadoAvs  the  Upper  one  in  its  development,  since, 
according  to  the  identifications  of  the  Ohio  geologists,  the  latter 
is  thin  or  wanting  entirely  along  the  Ohio  river,  while  the  former 
is  the  "Roger"  vein  or  main  workable  bed  of  the  group.  The 
writer  accepts  this  identification  tentatively,  but  is  not  entirely 
satisfied  therewith,  since  it  is  possible  that  the  rock  intervals  have 
thianed  in  the  Allegheny  series  and  that  the  "Roger'  vein  maybe 
the  Upper  Freeport  bed.  However,  we  shall  call  it  the  Lower 
Freeport  for  the  present,  and  describe  the  "Roger"  vein  of  the 
New  Cumberland  region,  under  the  name  of  the  Lower  Freeport. 
It  was  formerly  opened  and  mined  at  many  places  in  the  hills 
overlooking  New  Cumberland,  but  in  recent  years  it  has  been  ne- 
glected for  the  Mahoning  coal,  higher  up  in  the  hills.  One  small 
mine  in  operation  on  the  land  of  William  Chatman,  along  the 
old  incline,  up  to  the  abandoned  mine  in  the  Mahoning  coal,  re- 
veals the  following  structure: 

Ft.   In.       Ft.   In. 

Mahoning  coal 4  o 

Concealed 40  o 

Sandstone,  massive 20  o 

Shales,  sandy 30  o 

Coal.  -Rogers  f^.^ I    M      ,    4 

Louder  Freeport    "i^ZZZ^ZZl  ^     J      '    ' 

The  upper  bench  is  the  better  coal,  there  being  more  sulphur 
in  the  bottom.  A  section  of  the  coal  farther  in  the  mine  exhibits 
the  following  structure,  which  the  miners  say  is  more  general  than 
the  one  given  above,  from  near  the  mine  mouth: 

Ft.   In.       Ft.  In. 


Coal  I     6     \ 

Slate o     2^29 


Coal  I 


This  coal  lies  only  about  120  to  130  feel  above  the  Lower  Kittan- 
ning  coal,  with  its  great  underlying  fireclay,  and  it  is  this  short  in- 
terval, as  well  as  the  great  interval,  (380  feet)  from  it  up  to  the 
Crinoidal  limestone,  in  the  summits  of  the  hills,  which  induced 
the  later  Ohio  geologists  to  correlate  this  bed  with  the  Lower  Free- 
port  seam  of  Pennsylvania,  although  Dr.  Newberry,  in  Vol.  Ill, 
Ohio  Geology,  pages  756-7G2,  holds  to  its  equivalency  with  the 
Coal  No.  6  of  the  Ohio  series,  which  he  elsewhere  correlates  with 
the  Upper  Freeport  bed. 
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About  one-half  mile  above  the  mouth  of  King's  creek,  which 
puts  into  the  Ohio  river  three  miles  below  New  Cumberland,  this 
coal  is  seen  at  the  fine  exposure  made  by  Caspari's  stone  quarry. 
It  is  there  only  twenty  to  twenty-four  inches  thick,  and  100  feet 
above  the  Middle  Kittanning  coal,  which  is  exposed  directly  under 
the  great  quarry  sandstone. 

About  two  miles  above  the  mouth  of  King's  creek,  this  coal 
is  at  the  roadside,  where  it  has  been  mined  and  exhibits  the  fol- 
lowing structure: 

Ft.   In.       Ft.  In. 

Sandstone,  massive,  visible lo    o 

Sandy  shales,  with  iron  ore  nodules 15     o 

icoal   2     3      1 
slate,  gray o     2      >-      3     8 
coal   I     3     j 

The  coal  is  known  as  the  "Four- foot"  seam  on  King's  creek, 
and  has  been  mined  near  Osburn's  mill  for  local  supply,  where  it 
exhibits  the  following  structure  on  the  land  of  R,  A.  Osburn: 

Ft,  In.       Ft,  In, 

Coal  2     9     1 

Slate,  gray o     2      I      4     3 

Coal  I     4     J 

The  coal  varies  from  four  to  five  feet  in  thickness,  and  has  a 
very  good  reputation,  both  for  steam  and  domestic  purposes. 

The  coal  is  mined  in  this  region  by  Frank  Morrow,  Hugh 
Forsha,  David  Henderson,  and  William  Logan,  and  on  the  land 
of  the  latter  it  dips  under  King's  creek,  about  three  miles  west 
from  the  Pennsylvania- West  Virginia  line. 

About  two  miles  south  from  the  mouth  of  Kings  creek,  the 
southward  dip  of  the  rocks  carries  the  horizon  of  this  coal  below 
water  level  of  the  Ohio  river,  and  when  we  come  to  the  Pan  Han- 
dle Junction,  opposite  Steubenville,  the  coal  is  more  than  100  feet 
below  the  bed  of  the  Ohio,  according  to  the  late  Dr,  Newberry, 
who,  in  Geology  of  Ohio,  Vol.  III.,  page  759,  states  that  this  coal 
has  been  mined  under  the  bed  of  the  Ohio  river  to  the  West  Vir- 
ginia side  of  the  same,  by  the  Rolling  Mill  shaft  of  the  Jefferson 
Iron  Company,  at  Steubenville,  and  that  the  coal  is  120  feet  below 
low  water  on  the  Ohio  side,  and  140  feet  below  the  same  datum 
2000  feet  east,  near  the  West  Virginia  side  of  the  river. 

The  coal  is  stated  to  be  three  feet,  eight  inches  thick,  with  a 
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parting  of  slate  nine  inches  above  the  bottom.  In  the  sh'ift  of 
the  Cincinnati  Coal  &  Coke  Company,  near  the  Jefferson's,  the 
coal  is  three  feet,  nine  inches,  to  four  feet  in  thickness,  and  has  a 
parting  of  clay,  one  inch  thick,  twelve  inches  above  the  bottom. 
This  structure,  given  by  Dr.  Newberry,  agrees  with  that  shown 
at  New  Cumberland,  and  on  King's  creek,  and  there  is  no  doubt 
that  the  * 'Steuben  ville  shaft"  coal  is  the  same  as  the  ''Roger" 
vein  of  the  hill  mines  at  New  Cumberland,  and  opposite  on  the 
Ohio  side. 

This  coal  was  once  mined  by  a  shaft  at  Wellsbuig,  Brooke 
county,  which  started  on  the  river  terrace  about  forty-five  feet 
above  low  water.  No  details  of  the  structure  of  the  coal  are  ob- 
tainable, but  it  is  reported  to  be  four  feet  thick  at  235  feet  below 
the  mouth  of  the  shaft,  or  about  190  feet  below  the  bed  of  the  Ohio 
river. 

On  the  opposite  side  of  the  river,  the  LaGrange  Coal  Compa- 
ny (page  760,  Vol.  Ill,  Ohio  Geology)  reports  the  coal  as  183^ 
feet  below  low  water,  with  the  following  structure: 

Ft.    In.       Ft.   In. 

Coal  2  lo     '] 

Slate o     I       I 

Coal  18^53 

Slate o     I 

Coal  .• o     7     J 

At  this  point  the  coal  lies  540  feet  below  the  Pittsburg  bed, 
which  crops  in  the  hills  above. 

Farther  south,  at  the  Rush  run  shaft,  this  coal  thickens  lo- 
cally to  nine  feet,  according  to  Dr.  Newberry,  but  it  there  has 
more  slate  partings,  and  is  not  so  pure  as  when  thinner.  The 
coal  was  formerly  succej^sfully  coked,  and  used  in  the  manufacture 
of  iron  at  Steubenville,  Mingo,  and  other  points  in  the  Ohio 
valley. 

The  following  analyses  oy  Prof.  T.  G.  Wormley,  of  the  Ohio 
Survey,  quoted  from  paye  779,  Vol.  III.  1.  c.  will  give  an  idea  of 
the  chemical  composition  of  this  coal  along  the  Ohio  Valley: 

I  II  III  IV  V  VI 

Water 1.40  1.90  1.77  1.81.  2.00  1.40 

V.  M 32.30  31.30  3S.73  39.21  34.60  30.90 

F.  C  60.60  62.20  57.21  53.96  58. 60  65.90 

Ash   4.80  4.60  1.65  3.76  4.80  1.80 
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Sulphur 2.08  2.06  0.64  r.  26  2.20  0.96 

Sulphur  in  coke  i.  12  o.  q6         0.38 

I.  Upper  bench  at  Rush  run  shaft. 

ir.  Lower 

III.  Upper  bench  at  LaGrange  shaft. 

IV.  Lower  "  "         " 
V.  Miugo  shaft. 

VI.     Steubenville  shaft. 

These  analyses  reveal  a  coal  very  low  in  ash  and  of  excellent 
qualit_v  generally,  so  that  its  importance  to  the  future  of  the  iron 
industry  of  the  Ohio  valley  may  be  very  great,  especially  in  the 
vicinity  of  Wheeling,  where  this  coal,  as  recorded  by  the  boring  at 
the  Central  Glass  Company's  works,  occurs  at  a  depth  of  about 
450  feet  below  the  level  of  the  Ohio  river,  and  563  feet  below  the 
Pittsburg  coal,  with  a  reported  thickness  of  seven  feet.  It  is  pos- 
sible that  in  the  near  future  the  great  iron  industries  of  Wheeling 
may  find  it  necessary  to  exploit  this  coal  for  coke  as  their  cheapest 
source  of  supply,  if  proper  exploration  with  the  diamond  drill 
should  prove  it  to  have  commercial  value. 

It  is  probably  from  the  base  of  this  same  coal  bed  at  Linton. 
Columbiana  county,  Ohio,  opposite  the  northern  end  of  Hancock 
county,  that  Dr.  Newbeiry  discovered  the  rich  Fish  and  Batra- 
chian  fauna  described  by  Cope  in  Vol.  II,  Paleontology  of  Ohio, 
pages  351-411. 

This  coal  is  represented  in  eastern  Monongalia  county  at  the 
head  of  Booth's  creek,  where  it  is  sixty  feet  below  the  Upper 
Freeport  coal,  and  reported  to  be  four  feet  thick,  with  a  slaty 
parting  below  its  middle,  having  formerly  been  mined  on  the  land 
of  Mr.  Dalton  and  others. 

This  coal  also  shows  in  the  cut  at  Deep  Hollow,  on  the  M.  & 
K.  R.  R.,  near  Dellslow,  where  it  is  only  a  foot  thick  and  about 
fifty  feet  under  the  Upper  Freeport  bed.  Its  horizon  is  also  indi- 
cated by  a  coaly  streak  on  top  of  a  fireclay  deposit  in  the  Gamble 
lot  boring,  (page  346)  at  fifty  seven  and  one-half  feet  under  the 
same  coal. 

In  Preston  county  this  coal  is  known  as  the  "Three-foot"  bed, 
and  has  been  mined  occasionally  by  the  farmers.  An  old  opening 
in  this  coal,  on  the  land  of  D.  K.  Ryan,  one  mile  east  from  Pis- 
gah,  shows  it  forty-five  to  fifty  feet  below  the  Upper  Freeport  bed, 
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where  the  coal  is  reported  to  be  three  and  one-half  feet  thick, 
and  of  good  quality,  though  it  has  a  slate  parting  one  foot  above 
the  bottom. 

On  the  south  side  of  Cheat,  in  the  river  hills  near  the  mouth 
of  Bull  run,  this  coal  has  been  dug  into  on  the  land  of  Daniel 
Lyons,  at  sixty  feet  under  his  opening  in  the  Upper  Freeport 
coal.  The  bed  is  not  fully  exposed,  but  «  slate  parting  is  visible 
one  foot  above  the  bottom,  and  the  coal  is  somewhat  bony  and 
slaty,  on  the  crop  at  least. 

In  the  Sanford  Watson  boring  (page  346)  this  coal  was  struck 
at  sixty-five  feet  below  the  Upper  Freeport  bed,  but  it  was  only 
thirteen  inches  thick,  while  in  the  sections  at  Cut  80  and  Newburg 
(pages  348-9)  its  horizon  is  indicated  only  by  fireclay  and  some 
coaly  slate,  at  fifty-five  and  forty-five  feet  respectively  below  the 
Upper  Freeport  bed. 

Where  the  Chestnut  ridge  arch  crosses  the  Valley  river,  near 
the  line  between  Marion  and  Taylor  counties,  we  find  a  bed  of  coal, 
five  to  six  feet  thick,  at  125  to  140  feet  above  the  Lower  Kittanning 
seam,  which  appears  to  correspond  with  the  Lower  Freeport  coal, 
though,  as  stated  on  page  423,  it  may  yet  turn  out  to  be  the  Upper 
one,  with  the  interval  between  it  and  the  Lower  Kittanning  bed 
greatly  decreased.  It  is  exposed  for  about  six  miles  along  the 
main  line  of  the  B.  <k  0.  R.  R.,  from  where  it  rises  above  water 
level,  one  mile  below  Powell  siding,  in  Marion  county,  to  where 
it  again  dips  under  the  Valley  river  at  Bush,  in  Taylor  county. 

This  coal  has  recently  been  opened  by  the  Valley  Falls  Coal 
it  Coke  Company,  of  Pittsburg,  a  short  distance  below  Bush,  Tay- 
lor county,  where  preparations  are  being  made  to  coke  the  coal,  as 
well  as  to  ship  it  for  fuel.  The  following  sections,  made  in  differ- 
ent portions  of  the  miiu!,  will  exhibit  the  structure  of  the  coal  at 
Bush: 

I  II 

Kt.   In.  Ft.  In. 

Gray  slate 

Cannel 03  04 

Coal  13  14 

,  Bony  coal 07  08 

Coal,  f^ood 24  28 

Totals 45  50 

The,  Upper  bench  of  the  coal  is  rather  hard,  and  occasionally 
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contains  streaks  of  bone,  but  the  lower  bench  is  a  beautiful,  bright, 
pure-looking  coal,  and  should  make  an  excellent  quality  of  coke, 
so  far  at3  one  might  judge  from  its  physical  appearance. 

The  dip  is  quite  rapid  to  the  southeast,  and  at  the  mouth  of 
Wickwire  run,  one  mile  above  the  coke  ovens,  the  coal  is  about 
100  feet  below  the  Valley  river,  thus  indicating  a  dip  of  more  than 
150  feet  to  the  mile. 

At  Valley  Falls,  two  miles  below  Bush,  this  coal  thickens  up 
to  nearly  eight  feet,  but  it  contains  much  slate  and  bone,  as  shown 
in  the  section  on  page  355. 

At  Hammond,  Marion  county,  two  miles  below  Valley  Falls, 
this  coal  has  been  opened  up  by  the  Hammond  Brick  Company, 
and  it  is  there  exposed  in  the  following  section: 

Ft.   In.       Ft.  In. 

Sandstone,  massive,  Lower  Mahoning 6o    o 

Shales  and  concealed,  with  a  thin  coal  bed 8o    o 

fslatycannel  i     o      ~| 

Coal,  Lower  Freeportl^?^-,  ^     °      ^     6    o 

'  ^  shale,  gray i     o 

[coal   2     o     J 

Concealed 25     o 

Cba/..|^°^)'g°?^, :■-; '    M     3    6 

I.  coal  and  clay  mixed r     6      J      -^ 

Fireclay,  plastic  8  o 

Sandstone,  massive,  and  concealed 100  o 

Coal,  Lower  Kittanning o-    3  o 

Fireclay , 5-  10  o 

Concealed  to  level  of  B.   &  O.  R.  R.  at  Hammond, 

(formerly   Nuzums)   and   to  near   the  top   of   the 

Pottsville  series .- 70  o 

This  section  is  quite  puzzling,  since  it  raises  a  doubt  as  to 
whether  the  coal  called  Lower  Freeport,  may  not  really  be  the 
Upper  one,  the  interval  between  it  and  the  Lower  Kittanning  bed 
below,  having  thinned  away.  Of  course,  in  that  event,  the  coal 
twenty-five  feet  below  it  would  be  the  Lower  Freeport  bed,  and 
the  blossom  of  the  coal  in  the  concealed  interval  above,  would  be 
the  Mahoning  instead  of  the  Upper  Freeport.  This  question  is 
left  open  for  future  detailed  studies  to  settle. 

Near  Powell  siding,  below  Hammond,  this  coal  shows  the 
following  structure  in  a  section  exposed  in  the  steep  hill  along  the 
B.  &  0.  R.  R.,  where  once  mined  for  domestic  use; 
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Ft.  In.       Ft.  In. 

Sandstone,  massive,  pebbly  (Upper  Mahoning) 50     o 

Concealed,    flaggy   sandstone,  and  shales  with  lime- 
stone nodules 95     o 

Pandstone,  massive,  coarse 10    o 

Gray  shales,  sandy 15     o 

cannel,  impure  o     6 

coal   I   10 


5     7 


Coal, Lower Freeport\^';^;;;;;;;;;;;;;;;  °  ^\ 

slate  o     I 

coal    I     7 

Concealed  and  shales 40  o 

Sandstone,  massive 22  o 

Coal,  visible  2  o 

Concealed  to  level  of  Valley  river 60  o 

A  mile  below  this  point  the  coal  dips  under  the  bed  of  Valley 
river  and  we  see  it  no  more,  in  that  direction,  (west),  until  it  re- 
appears on  the  other  slope  of  the  Appalachian  basin,  in  Hancock 
county,  as  already  described. 

In  the  boring  at  Webster,  Taylor  county,  the  record  of  which 
is  given  on  page  356,  this  coal  was  struck  at  a  depth  of  267  feet, 
and  forty- four  feet  below  the  coal  identified  as  the  Upper  Freeport 
bed. .  It  has  a  thickness  of  nearly  six  feet  there,  and  exhibits 
practically  the  same  structure  as  in  the  last  section,  near  Powell 
siding. 

Just  above  Moatsville,  Barbour  county,  two  to  three  feet  of 
coal  occurs  along  the  cuttings  of  the  B.  ifc  0.  R.  R.,  and  sixty-five 
to  seventy  feet  under  the  Upper  Freeport  bed,  which  probably 
represents  the  Lower  Freeport  coal.  It  is  squeezed  out  entirely  at 
some  places  along  the  railroad,  in  the  great  mass  of  coarse  sand- 
stone, which  appears  there  below  the  Upper  Freeport  coal. 

In  the  Roaring  creek  basin,  a  thin  coal  is  seen  under  the  great 
sandstone,  (Roaring  creek)  near  the  mouth  of  that  stream,  which 
may  possibly  represent  the  Lower  Freeport  bed. 

On  Buckhannon  r'ver,  this  coal  first  shows  along  the  railroad, 
near  the  old  mill,  two  miles  above  Sago,  just  beneath  the  great 
Roaring  creek  sandstone,  and  seventy-five  to  eighty  feet  below  the 
Upper  Freeport  coal,  both  of  which  are  shown  in  the  section  on 
page  443  of  this  volume.  It  cro})s  near  track  level  for  about  four 
miles,  along  the  Buckhannon  above  this  point,  ])ut  nowhere  has 
enough  coal  in  one  layer  to  be  commercially  valuable. 

On  Little  Wild  Cat  run,  in  the  Pan  Handle  of  Lewis  county, 
this  coal  swells  u])  to  a  thickness  of  nearly  twelve  feet,  where 
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opened  on  the  land  of  George  Kincaid,  as  shown  in  the  section  on 
page  448,  but  more  than  half  of  this  is  slate  and  bony  material,  so 
that  the  bed  is  practically  worthless.  The  coal  is  here  about  108 
feet  below  the  Upper  Freeport  bed. 

Near  the  mouth  of  Short  run,  on  the  Little. Kanawha  river, 
seven  miles  above  the  "Falls,"  a  coal  has  been  dug  by  stripping, 
on  the  land  of  Milton  Rexroad,  which  probably  represents  this 
bed,  since  it  comes  about  100  feet  below  the  Upper  Freeport  coal, 
and  just  under  a  massive  sandstone.  Only  twenty  inches  of  the 
coal  is  visible  at  the  Rexroad  stripping. 

When  traced  across  to  the  Great  Kanawha  river,  this  coal  ap- 
pears to  correlate  with  the  Coalburg  bed,  80  to  100  feet  below  the 
Kanawha  black  flint,  but  it  will  be  described  in  that  portion  of 
the  state  under  the  next  chapter  on  the  Allegheny- Kanawha 
series. 

It  is  probably  the  Lower  Freeport  bed  which  is  mined  along 
the  Elk  river,  in  the  vicinity  of  Clay  Court  House,  Clay  county. 

In  the  North  Potomac  basin  of  Tucker,  Grant,  and  Mineral 
counties,  this  coal  is  often  represented  by  a  thin  bed  at  forty  to 
sixty  feet  below  the  Upper  Freeport  seam,  but  it  has  never  been 
mined  on  a  commercial  scale,  so  far  as  known,  because  it  is  seldom 
more  than  one  to  two  feet  in  thickness.  The  place  of  this  coal  in  the 
section  together  with  its  thickness  in  the  Potomac  basin  is  shown 
by  the  sections  on  pages  352  and  354  of  this  volume. 

THE  FLORA  OF  THE  FREEPORT  COALS. 

Mr.  David  White,  of  the  U.  S.  G.  Survey,  Washington,  D.  C. 
has  studied  the  fossil  plants  found  in  the  roof  shales  of  both  the 
Upper  and  Lower  Freeport  coal  beds  of  Pennsylvania,  and  has 
published  a  list  of  the  same  in  the  Bulletin  of  the  Geological  So- 
ciety of  America,  Vol.  XL,  pages  153-5,  which  is  here  quoted,  as 
follows: 

FREEPORT  GROUP. 

"■Plant  beds  and  localities. — The  term  "Freeport  group"  has  been  ap- 
plied*to  the  remaining  upper  portion  of  the  Allegheny  series,  including  the 
two  Freeport  coals,  and  extending  from  the  top  of  the  Upper  Kittanning 
coal  to  the  top  of  the  Upper  Freeport  coal.  This  division  of  the  series 
is  subject  to  considerable  variation,  chiefly  by  the  expansion  of  the  two 
Freeport  sandstones;  but  in  Clarion  county  it  appears  to  average  about  130 
feet  in  thickness. 

*Report  of  Progress,  Second  Geological  Survey  Pa.,  VV,  pp.  33,  34. 
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"In  considerinti;  the  flora  accompanying  the  Upper  Freeport  coal,  I  in- 
clude the  plants  in  the  roof  of  that  coal,  though,  strictly  speaking,  the  shales 
belong  to  the  base  of  the  Mahoning  sandstone,  as  that  name  is  customarily, 
but  often  inappropriately,  applied.  From  the  roof  of  the  Lower  Freeport 
coal,  collections  of  plants  have  been  made  at  Big  Soldier  run  (R.  )  near  Rey- 
noldsville;  Elk  run  (E.  R.)i  and  Horatio,  (H.  ),  near  Punxsutawney,  in  Jef- 
ferson county,  and  at  the  Dubois  shaft  (Dub.  )  and  the  Shawmut  mines 
(Shaw.  ),  in  Clearfield  county. 

"The  roof  of  the  Upper  Freeport  coal  contains  good  plant  fossils  at  the 
Brackenbiish  mines  (Brack.  )  about  two  miles  east  of  Freeport,  at  Shenley 
(Sh.  ),  at  the  Gilpin  (Gil.  ),  and  Hiddon  i  Had.  )  mines  near  Bagdad,  and  at 
Pine  run,  near  Vandergrift  (Van.  ),  all  in  the  vicinity  of  Freeport,  Armstrong 
county,  and  at  Coal  Glen,    C.  G.  ),  in  Jefferson  county. 

^^ Species  from  tlie  Freeport grotip.  — As  in  the  preceding  lists,  the  plants 
from  each  horizon  may  be  separated  by  grouping  the  species  according  to 
the  localities,  as  indicated  in  the  abbreviated  forms  therein  given. 

Name.  Locality. 

Mariopteris  nervosa  (Brongn.  )  Zeill Shaw.,  Hor.,  Gil.,  E.  R. 

"  sil/ti/ia>n(Bron}rn)D.  W R.,  Dub.,  Hor. 

Pseudopecopteris  squamosa  (Lx.1  (large)   Dub.,  Sh. 

Sphenopteris pseudomnrrayana  Lx.? Hon,  E.  R. 

"  cf.  mixta  Schimp Dub. 

Pecopteris  dentata  Brongn Hor. 

"         unita  Brongn R.,  C.  G. 

"        squamosa  h-iL  

"         Z77/oi-a  Bongn.? Hor.,  Dub.,  Gil.,  Sh.,  Had., 

E.  R.,  Gil.,  R.,  vShaw. 

"        pennccformis  Brongn.    [Le.sq.J Sh.,  C.  G. 

oreopteridia  (Schloth.)  Brongn Hor.,  Dub.,  Gil.,  Sh.,  E.  R., 

R.  ,  Shaw. 

"        polymorpha  Brongn Hor.,  Dub.,  Had.,  E.   R. 

"        ptcroides  Brongn? Dub. 

Alethopteris  serlii  ( Brongn. )  Goejip  I  lor. ,  Gil. 

"  pennsylvanica  Lx C.  G. 

Callipteridiutn  neuropteroides  Lx?  Dub. 

Neuropteris  ovata  HofTm  Brack.,  Gil.,  Sh.,  Hor.,  E.  R. 

Dub.,  R.,  Shaw. 

"  clarksoni  Lx Hor. 

"  scheiichzeri  Wo'^wx Had.,  Brack.,  Gil.,  vSh.,  Hor. 

E.   R.,    Shaw.,   P.,  Dub., 
C.  G.  ,  R. 

'  Linoplcris  obliqua  (Bunby)   I'ot Hor..  E.  R,,  R. 

Catamites  cistii  Brongn Sh.,  Hor. 

"         sp Dub. 

Calamitiva  sp  R.,  Hor. 

Asterophyllitcs  equisetiformis  (SchlothjBrougn.Hor.,  E.  R.,  Dub. 
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Annularta  stel/afa  {Sch]oth.)  Wood  Had.,  Hon 

"  sphenophylloidcs  (Zenk.  )  Gutb Hor. 

Sphenophyllum  eniarginatum  Brongn Brack.,  Gil.,  R.,  Hor.,  E.  R., 

Dub.,  C.  G. 
Lepidodendron  laiiceolatum  Lx? Dub. 

"  dichotomutn  Sternb? Van.,  Sh.,  R.,  Hor. 

"  inodulatum 'Li'x.  Hor.,  Dub. 

Lepidostrobus  cf.  variabilis  D.  and  H Had.,  Van. 

"  geinitzii  ^ch.\w\^l Hor. 

Lepidophyllum  cultrifonne  ~Lrs. R. 

"  hastatum  Yi-yi 8h. 

"  lanceolatuni  L.  and  H Hor. 

Sigillaria  comptotcenia  Wood R.,  Hor. 

Cordaites  s\) 

Rhabdocarpus  {Pachytesta)  cf.  viansfieldi  Lx  ...Hor. 

THE  LOWER  FREEPORT  SANDSTONE. 

•  Below  the  coal  just  described  there  occurs  a  great  sandy 
horizon  occupied  in  Pennsylvania  by  what  was  first  called  the 
Freeport  sandstone,  but  which  was  later  modified  by  Prof.  Lesley 
into  the  term  Lower  Freeport  sandstone  after  it  was  learned  that  a 
massive  sandstone  is  often  found  above  the  Lower  Freeport  coal 
as  well  as  below  that  horizon.  Both  of  these  sandstones  have  a 
fine  development  in  the  Sanford  Watson  bore  hole,  near  Mason- 
town,  Preston  county,  the  record  of  which  is  given  on  page  344  of 
this  volume,  the  Lower  one  having  a  thickness  of  76  feet  in  one 
unbroken  body  of  solid  massive  rock  much  of  which  is  pebbly. 
This  is  one  of  the  most  persistent  sandstone  horizons  in  the 
Allegheny  series.  The  Upper  Freeport  sandstone  is  often  replaced 
by  sandy  shales,  clays  and  limestones,  but  it  is  rare  indeed  that 
some  hard,  massive  sandstone  is  not  present  at  the  horizon  of  this 
Lower  Freeport  stratum.  The  rock  is  usually  quite  hard, 
micaceous,  and  often  pebbly,  but  does  not  split  evenly  and  hence 
is  seldom  quarried  for  building  purposes.  It  always  makes  a  steep 
slope  in  the  topography  of  the  Allegheny  series,  and  frequently 
crops  in  bold  cliffs  along  the  hills. 

When  it  first  enters  West  Virginia  from  Pennsylvania  and 
Ohio  in  the  northern  Pan  Handle  of  Hancock  county,  it  is  quite 
massive  and  often  75  to  100  feet  in  thickness.  It  crops- in  a  bold 
bluff  at  New  Cumberland,  and  is  the  great  cliff  rock  at  the  "falls" 
on  Harden  run,  one  mile  east  from  that  town,  where  it  is  nearly  100 
feet  thick  in  one  massive  ledge. 
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It  is  also  this  same  stratum  that  crops  in  high  cliffs  at  the 
mouth  of  King's  creek,  three  miles  below  New  Cumberland,  and 
which  is  quarried  on  a  large  scale  by  S.  Caspari,  one-half  mile  up 
that  stream,  where  it  shows  an  unbroken  face  of  sandstone  ninety- 
five  feet  in  height.  It  yields  stone  of  many  grades,  and  much  of 
it  cannot  be  used,  except  for  the  coarser  grades  of  rough  founda- 
tion structures.  This  is  the  only  locality  in  the  state,  known  to 
the  writer,  where  this  rock  has  been  successfully  quarried. 

Two  miles  below  the  mouth  of  Kings  creek  this  stratum  sinks 
below  water  level  of  the  Ohio,  and  it  is  seen  no  more  along  that 
stream  until  we  pass  beyond  the  southwestern  boundary  of  the 
state,  where  it  finally  comes  up  again  and  makes  bold  bluffs  near 
Ironton,  Ohio,  as  shown  in  the  section  given  on  page  379  from 
that  locality. 

To  the  east  this  stratum  dips  down  into  the  Ai^palachian  ba- 
sin, and  the  oil  well  drillers  call  it  by  various  names,  such  as  "Gas 
sand,"  "Big  Dunkard,"  "Second  Cow  Run  Sand,"  etc.  Occasion- 
ally, it  has  yielded  some  oil,  as  in  the  Youst  well  No.  1,  at  Amos, 
Marion  county,  and  it  is  probably  one  of  the  oil  sands  in  the 
"shallow"  sand  district  of  Washington  county,  Ohio,  and  Pleas- 
ants county,  of  West  Virginia.  Some  gas  is  often  found  in  this 
stratum,  though  not  in  commercial  quantity,  and  hence  its  name 
of  "gas"  sand  among  the  oil  and  gas  well  drillers. 

Wlien  this  horizon  comes  up  to  the  surface  on  the  western 
slope  of  the  Chestnut  Ridge  anticlinal,  in  eastern  Monongalia  and 
Marion  counties,  it  is  not  so  thick  and  massive  as  in  Hancock, 
and  it  frequensly  holds  a  coal  bed  (Upper  Kittanning)  near  its 
center,  but  east  from  Chestnut  Ridge,  where  it  crops  along  Raccoon 
creek,  above  Austen,  it  thickens  to  seventy-five  feet  or  more  in  one 
unbroken  mass,  and  the  same  thickness  was  found  in  the  Newburg 
shaft,  a  few  miles  west. 

There  is  also  much  massive  sandstone  at  this  horizon  along 
Valley  river,  between  Powell  and  Bush,  over  the  crown  of  the 
Chestnut  Ridge  arch,  at  the  Marion-Taylor  line. 

This  stratum  is  especially  massive  and  pebbly  between  Grafton 
and  Phili{)pi,  along  the  bed  of  the  Valley  river,  on  either  side  of 
Moatsville,  where  it  occasionally  a])|)i'ars  to  unite  with  the  over- 
lying Roaring  creek  sandstone,  and  form  one  solid  mass  more  than 
100  feet  thick.  The  numerous  rai)ids  and  cascades  in  the  Valley 
river,  in  the  vicinity  of  Moatsvillc,  arc  made  by  this  stratum. 
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Farther  up  the  Valley  river,  between  Junior  and  Harding, 
this  sandstone  again  unites  with  the  overlying  one,  and  we  get  an 
unbroken  mass  of  rock,  in  a  nearly  vertical  cliff,  200  feet  high, 
great  boulders  from  which  have  broken  away  and  encumber  the 
bed  of  the  stream  below. 

On  the  Buckhannon,  the  upper  waters  of  Elk,  between  Gilles- 
pie and  Webster  Springs;  across  to  Gauley  and  down  its  tributaries, 
from  the  north  to  the  Great  Kanawha,  this  is  preeminently  a  sand- 
stone horizon,  and  often  weathers  into  "chimneys,"  "pinnacles," 
"turrets,"  and  other  fantastic  shapes,  so  that  the  beds  are  fre- 
quently termed  the  "Chimney  rocks."  In  Summersville  moun- 
tain, Nicholas  county,  there  appears  to  be  nearly  300  feet  of  solid 
sandstone  at  this  horizon,  formed  by  the  union  of  the  Lower  Free- 
port  and  Roaring  creek  beds.  This  enormous  deposit  of  sandstone 
is  especially  massive  in  the  lofty  hills  about  the  junction  of  the 
Gauley  and  New  rivers,  and  along  the  Great  Kanawha,  where  it 
forms  long  lines  of  vertical  cliffs  of  the  "Chimney  rock"  type  for 
many  miles  down  that  stream,  cutting  out  both  the  Coalburg  and 
Winifrede  coal  seams  when  the  thickness  of  the  sandstone  mass 
becomes  so  great. 

This  same  sandstone  extends  to  the  Guyandot,  and  across  to 
the  Tug  fork  of  the  Big  Sandy  river,  along  both  of  which  streams 
this  horizon  is  one  of  the  principal  elements  in  making  the  steep 
slopes  of  the  mountains,  which  enclose  their  narrow  valleys,  and 
those  of  their  tributaries. 

THE  UPPER  KITTANNING  COAL. 

When  the  Lower  Freeport  sandstone  breaks  up  into  two  members 
by  a  parting  of  shales,  a  coal  frequently  makes  its  appearance 
therein  at  90  to  120  feet  below  the  top  of  the  Allegheny  series. 
This  coal  assumes  much  importance  in  Somerset  and  Cambria 
counties,  of  Pennsylvania,  and  has  there  been  termed  bed  "D," 
as  well  as  "C,"  and  was  finally  called  the  Upper  Kittanning  by 
Mr.  Piatt  and  Prof.  Lesley. 

In  northern  West  Virginia,  there  is  frequently  a  coal  bed  at 
this  horizon,  but  it  is  seldom  of  any  economic  importance,  although 
in  eastern  Monongalia  it  attains  a  thickness  of  three  feet  on  the 
waters  of  Booths  creek,  and  has  occasionally  been  mined  by  the 
farmers  for  domestic  use.     In  the    Gamble    borina;   on    Deckers 
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creek,  page  346,  it  was  struck  at  107  feet  below  the  Upper  Free- 
port  coal,  and  is  nearly  three  feet  thick. 

This  coal  does  not  appear  in  the  bore  hole  on  the  Sanford  Wat- 
son farm,  near  Mason  town,  page  344,  its  horizon  being  occupied 
entirely  with  the  massive  I^ower  Frecport  sandstone. 

On  the  crest  of  the  Chestnut  Ridge  arch,  near  Hammond  and 
Valley  Falls,  there  is  a  coal  at  this  horizon,  shown  in  the  section 
on  page  355,  which  is  of  some  economi(i  ini])ortance  in  eastern 
Marion  and  western  Taylor  counties,  though  it  has  never  been 
mined  to  any  extent  in  a  commercial  way.  It  has  a  thickness  of 
three  to  four  feet  along  the  Valley  river,  in  the  region  referred  to, 
and  the  coal  looks  well  on  its  crop. 

In  the  North  Potomac  basin  this  coal  is  occasionally  present, 
and  of  commercial  thickness.  The  section  from  near  Harrison, 
Mineral  county,  given  on  page  351,  shows  the  bed  as  three  feet, 
seven  inches  thick,  at  forty-two  feet  above  the  Lower  Kittanning 
coal,  and  137  feet  under  the  Upper  Freeport  coal. 

In  the  hills  at  Piedmont  and  Westernport  we  find  two  feet 
of  coal  at  this  horizon,  100  feet  under  the  Upper  Freeport  coal, 
and  sixty- five  feet  above  the  Lower  Kittanning  bed. 

On  the  head  of  tlie  Buckhannon  river,  where  the  horizon  of 
this  coal  comes  up,  we  find  a  seam  less  than  two  feet  in  thickness, 
at  150  feet  below  the  Upper  Freeport  coal,  as  shown  in  the  section 
near  Pickens,  given  on  page  363. 

On  Elk  river,  at  Gillespie,  Palmer,  and  other  localities  in  that 
region,  a  coal  bed  five  to  six  feet  thick,  with  much  included  bony 
and  slaty  material,  occurs  at  150  to  160  feet  below  the  Upper  Free- 
port  coal,  as  exhibited  in  the  section  on  page  454,  and  it  probably 
V>elongs  at  the  horizon  of  the  Upper  Kittanning  seam. 

The  same  coal  has  been  opened  on  Wolf  creek  and  15irch  river 
where  it  also  contains  much  slate  and  bone. 

It  is  probably  the  same  coal  that  is  mined  high  up  in  Cottle 
Knob,  Nicholas  county,  by  .lohn  Woods,  where  it  is  three  feet 
thick  and  contains  two  layers  of  bony  coal,  as  sliown  on  page 
368. 

Just  what  this  Upper  Kittanning  coal  may  rcjirescnt  on  tlic 
Great  Kanawha,  and  in  the  region  southwest  from  there,  is  as  yet 
uncertain,  but  it  appears  to  harmonize  fairly  well  Avith  the  Wini- 
FKKDE  SRAM,  a  detailed  account  of  which  will  be  given  in  connec- 
tion with  the  discussion  of  the  Kanawha  c<ials. 
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The  interval  between  the  coal  last  described  and  the  next  lower 
coal  bed,  is  generally  occupied  by  sandstone,  which,  in  the  south- 
western portion  of  the  state,  especially  along  the  Great  Kanawha 
river,  becomes  very  thick  and  massive.  Just  below  it,  Ave  often 
find  a  coal  bed,  two  to  three  feet  thick,  of  great  purity  and  gener- 
al excellence.  In  western  Pennsylvania  and  eastern  Ohio,  this 
coal  occurs  only  twenty  to  thirty  feet  above  the  Lower,  or  main, 
Kittanning  bed,  and  Prof.  Lesley  named  it  the  Middle  Kittanning 
coal. 

Farther  east,  along  the  Allegheny  river,  the  interval  between 
it  and  the  Lower  Kittanning  bed  increases  to  sixty  or  seventy  feet, 
as  shown  in  the  sections  on  pages  341-2. 

The  coal  is  of  considerable  economic  importance  in  Hancock 
county,  where  it  has  been  mined  for  use  in  the  manufacture  of 
brick  and  tile,  by  the  Claymont  Brick  Company,  and  others. 
Where  mined  by  the  Claymont  Company,  just  below  the  mouth  of 
Holbert's  run,  it  exhibits  the  following  structure. 

Ft.  In.        Ft.  In. 

Coal    I     o     1 

Slate,  dark  o     i      I      2  ii 

Coal    I   ID     J 

The  coal  is  quite  pure,  making  excellent  fuel,  and  as  it  is  un~ 
derlaid  by  a  bed  of  fireclay,  which  is  mined  for  use  in  the  brick 
plants,  the  coal,  although  thin,  can  be  taken  out  to  advantage. 

Just  north  from  the  Claymont  Company's  mine  on  this  coal, 
the  great  sandstone  above  comes  down  and  cuts  the  coal  out  en- 
tirely, as  wp  go  up  the  river,  but  it  soon  comes  in  again,  since  on 
the  Ohio  side  of  the  river  at  Freeman's  station,  opposite  New 
Cumberland,  it  crops  just  above  the  grade  of  the  C.  &  P.  R.  R. , 
and  is  three  and  one-  half  feet  thick. 

At  the  mouth  of  King's  creek,  three  miles  below  New  Cum- 
berland, this  coal  is  well  exposed  in  a  cutting  along  the  railroad 
grade,  and  exhibits  the  following  structure: 

Ft.  In.       Ft.  In. 

Sandstone,  Lower  Freeport So  o 

(coal   09^ 

shale    o     2      j-      2  7 

coal   I     8      J 

Fireclay  to  railroad  level 10  o 

Concealed  to  Ohio  river 40  o 
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The  coal  passes  under  the  hed  of  the  Ohio  river  at  Brown's 
Island,  three-fourth's  of  a  mile  below  the  mouth  of  Kings  creek, 
and  we  see  it  no  more  along  that  stream  until  it  rises  out  of  the 
water  above  Ironton,  and  becomes  the  important  coal  of  that 
region. 

The  Jate  Dr.  Orton  identified  with  this  coal  the  main  Hocking 
Valley  seam,  at  Straitsville,  New  Lexington,  and  elsewhere,  so 
that  the  Middle  Kittanning  bed  is  one  of  the  mo^t  imi)()rtant  coal 
beds  in  the  Ohio  cohnnn  of  Coal  Measures. 

The  relation  of  this  seam  to  the  other  members  of  the  Alle- 
gheny series  in  the  Ironton  region,  is  shown  by  the  section  on 
pages  379-80.  The  numerous  local  names  it  has  received  in  Ohio, 
according  to  Dr.  Orton,  of  which  the  following  is  only  a  partial 
list,  will  serve  to  illustrate  its  wide  distril)ution  and  importance  in 
that  state:  "No.  4"  in  the  Ohio  and  Yellow  creek  valleys;  "No. 
6"  in  Stark  county  and  south  westward;  "Hammondsville  strip 
vein,"  "Onasburg, "  "Pike  Run,"  "Dennison,"  "Coshocton," 
"Upper  Zanesville,"  "Upper  New^  Lexington,"  "Nelsonville," 
"Straitsville,"  "Great  Vein"  of  the  Hocking  Valley,  "Carbon- 
dale,"  "Mineral  City,"  "Upper  Zaleski,"  "Washington  Furnace," 
"Sheridan,  etc. 

This  coal  does  not  appear  to  be  represented  in  the  Gamble 
boring  (page  346)  of  eastern  Monongalia  county,  and  in  the  Wat- 
son boring  (page  344),  near  Masontown,  Preston  county,  it  ap- 
pears to  be  represented  by  a  bed  of  bituminous  slate,  much  re- 
sembling impure  cannel. 

This  is  a  cannkl  coal  horizon  in  western  Pennsylvania,  since 
the  great  bed  near  Darlington, in  Beaver  county, as  well  as  the  thick 
deposits  in  Armstrong,  Clarion,  and  Jefferson  couties,  belong  at 
this  geological  level. 

There  is  a  bed  of  cannel  coal  on  the  right  fork  of  Holly 
river,  seven  miles  above  Palmer,  Braxton  county,  which  probably 
comes  at  this  same  horizon,  but  it  is  only  one  and  a-half  to  two 
feet  thick. 

In  th(!  Newburg  shaft,  Preston  county,  this  coal  is  only  fifteen 
feet  above  the  Lower  Kittanning  bed,  and  has  the  structun!  given 
on  page  348. 

In  the  region  of  Valley  Falls  and  Hannnond,  a  thin  l)od  of 
coal,  one  to  two  feet  thi(;k,  is  foiuid  at  lil'lccn  to  twenty  feet  above 
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the  Lower  Kittanning  seam,  which  most  probably  represents  this 
Middle  Kittanning  bed. 

In  the  North  Potomac  region  of  West  Virginia  and  ^Maryland, 
this  coal  bed  appears  to  coalesce  with  the  Lower  Kittanning  coal 
below,  by  the  thinning  away  of  intervening  shales,  though  at  times 
the  latter  thicken  to  twenty  feet  or  more. 

This  view  is  also  maintfiined  by  Dr.  G.  C.  Martin,  of  the  Ma- 
ryland Survey,  as  indicated  in  the  section  quoted  from  his  Garrett 
County  Report  on  page  351  of  this  volume.  Hence  at  many  lo- 
calities in  Mineral,  Grant,  and  Tucker  counties,  this  coal  is  be- 
lieved to  be  represented  by  the  uppermost  ply  of  the  "Davis,"  or 
Lower  Kittanning  seam,  and  it  is  included  in  the  measurements 
given  for  the  latter  bed  through  the  region  in  question. 

In  the  Great  Kanawha  valley  this  coal  would  correlate  with 
the  "Cedar  Grove"  seam,  at  an  interval  above  the  Lower  Kittan- 
ning or  Camj)bells  creek  coal  varying  from  sixty  to  one  hundred  and 
fifty  feet. 

On  McMillen's  creek,  Nicholas  county,  a  bed  of  coal  two  and 
one-half  feet  thick  has  long  been  mined  by  the  Baker  heirs  and 
others,  for  local  domestic  supply,  which  would  appear  to  come  at 
this  same  horizon.  It  is  a  beautiful,  bright,  and  soft  coal,  of  the 
coking  type,  and  contains  only  a  thin  streak  of  bone,  six  inches 
below  the  top. 

In  Hancock  county,  as  well  as  in  Beaver  and  Columbiana 
counties,  adjoining,  the  rock  interval  separating  the  Middle 
ICittarming  coal  from  the  one  next  below,  is  only  twenty  to  thirty 
feet  thick,  as  already  stated,  and  consists  largely  of  dark  shales, 
filled  with  plant  remains.  Nodules  of  iron  ore  are  also  present  in 
considerable  quantity,  and  occasionally  a  bed  of  fireclay  underlies 
the  coal. 

Mr.  David  White,  of  the  United  States  Geological  Survey, 
has  made  a  study  of  the  fossil  plants  found  in  connection  with  the 
several  Kittanning  coals  of  Pennsylvania,  and  in  his  paper  on  the 
"Relative  Ages  of  the  Kanawha  and  Allegheny  Series,"  published 
in  the  Bulletin  of  the  Geological  Society  of  America,  Volume  XL, 
pages  150-153,  he  gives  a  list  of  these,  with  some  general  remarks 
on  the  same,  which  may  be  appropriately  quoted  here,  as  fol- 
lows: 


480  THE  ALLEGHENY  SERIES. 


KITTANNING   GROUP. 


^^ Plant  beds  of  the  group. — That  portion  of  the  series  extending  from 
the  top  of  the  Ferriferous  limestone  to  the  top  of  the  Upper  Kittanning  coal 
has  been  termed  the  Kittanning  group.  In  the  typical  region  this  group 
embraces  about  120  feet,  including  the  three  Kittanning  coals,  the  middle 
one  of  which  is  very  rarely  of  workable  thickness.  That  portion  in  the  vi- 
cinity of  the  Lower  and  Middle  Kittanning  coals  is  usually  largely  occupied 
by  dark  shales,  often  black  and  fissile,  whose  more  conmion  fossils  are  ma- 
rine or  bracki.sh  water  mollusks.  Plant  remains,  except  fragments  of  the 
more  indestructible  tissue,  are  generally  very  rare  and  very  poorly  pre- 
served. The  upppermost  portion  of  the  series  is  more  arenaceous  and  ph)'- 
tiferous. 

"Since  the  plants  of  the  shales  forming  the  immediate  roof  of  the  Upper 
Kittanning  coal  mark  the  date  of  the  latter,  I  include  that  flora  in  the  same 
group.  From  the  shales  accompanying  the  Lower  Kittanning  coal,  or  the 
"Dagus"  coal,  which  is  generally  regarded  as  equivalent  thereto,  fossil 
plants  have  been  collected  near  Snowshoe,  fSn.  ),  Center  county,  the  Dagus 
mines.  Elk  county,  and  Hommers  (Horn.)  in  Clearfield  county.  The  Miller 
coal  from  the  roof  of  which  plants  were  collected  at  Trout  run  (T.R  )  Cambria 
county,  is  supposed  to  represent  the  same  horizon.  Plants  have  been  found 
at  the  horizon  of  the  Middle  Kittanning  near  I^gansport  Log. ),  Armstrong 
county,  and  along  the  railway  between  Powelton  and  Electric  (El.  \  in 
Clearfield  county.  The  environing  shales  of  this  coal  generally  contain 
little  but  stem  and  Lycopodineous  leaf  fragments.  The  roof  shales  of  the 
Upper  Kittanning  are,  however,  frequently  the  matrix  of  well  preserved 
plant  remains  P'ossils  have  been  collected  at  this  level  at  Kittanning  (Kit.) 
and  Kelleys  station  (K.  S.),  Armstrong  county;  Euclid  (Eu),  Butler  coun- 
ty; Fairraount  (Fair.  ),  Clarion  county;  and  along  Toby  creek  (T.  C),  in 
Clearfield  county.  The  very  rich  flora  from  Cannelton  (Can.  ),  Beaver 
county,  described  in  "The  Coal  Flora"  by  Lesquereux,  is  said  by  Dr.  L  C. 
White  t  to  have  come  from  the  floor  of  the  Darlington  coal,  which  is  corre- 
lated by  Dr.   White  with  the  Upper  Kittanning  coal. 

*^ Species  from  the  Kittanning  group.  —  In  the  following  list  of  species 
from  the  Kittanning  group  those  marked  with  the  asterisk  (*)  are,  so  far  as 
is  known,  characteristic  of  the  post-Pottsville  terranes  in  the  Pennsylvanian 
sections.  A  large  portion  of  the  species  from  Cannelton  are  cited  on  the  au- 
thority of  Prof.   Lesquereux. 

Name.  Locality. 

Rhacopteris  elegans  (Ktt. )  vShinip.    [Les(i.]t Can. 

Pseudopecopteris  inacilcnta  (L.  and  II.)  Lx.  typ..Can. 

"  squamosa  {l^T..)* T.  C,  Can. 

'*  hispida  (Lx,> Can. 

'  "  nummularia  (Gutb.)  Lx.  * Can. 

"  plukenetii  (Schloth)  Lx.*[Lesq].Can. 

tReport  of  Progress,  Second  Geol.  Survey  Pa.,  Q,  pp.  51,  54. 
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Mariopteris  sillimantii  (Brongn.)* T.  C,  Can. 

"  nef"iosa  (^Brougn.  )  Zeill Sn.,  Can. 

"  nezu berry i  {hs..  )* Can. 

Sphenopteris  stipulata  Qc\x\h.  [Lesq.]  Can. 

"  canneltoni  D.  W.* Can. 

"  subalata  ^  ^\^s,*     [Lesq.] Can. 

"  chcerophylloides  (Brongn.  )  Presl* Can. 

'•         goniopteroides  Lx?* El. 

Aloiopteris  winslovii 'D.W.* Sn.,  T.  R.,  Can. 

"         erosa{Gnth.  j? Can. 

Pecopteris  dentata  Brongn.*  Sn.,  T.  R.,  Can. 

Neuropteris  rarinervis  Bunby.  * Can. 

"         ovataVioRm.* Kit.,  Log.,  En.,  Fair.,  Sn., 

Horn.,  T.  R.,    EL,  T.  C, 
Can. 

finibriata  Lx.  * Sn.,  Can. 

vermicularis  J-is..* K.  S..  El.,  T.  C,  Can. 

aspera  Lx Can. 

scheuchzeri  Hoflfm.* Kit.,  T.C.,  En.,  K.S.,  Fair., 

Sn.,  T.  R.,  Can. 

clarksoni  l^-a.  * K.  S. ,  Can. 

oblongifolia  L,x.  * Can. 

rogersi  Lx.* Can. 

agassizi  Lx.*     [Lesq.]  Can. 

crenulata  Brongn?*    [ Lesq.  J Can . 

Linopteris    obliqua  (Bunby.)  Pot.* Fair.,  EL,  T.  C,  En.,  Can. 

Odontopteris  cormUa  Lx.  * Can. 

Caulopteris  mansfieldi  Lx.* Can. 

"         obteda  Lx.* Can. 

"  m^zV  (Brongn.)  Presl* Can. 

Rhach  iopteris  squa inosa  Lx Can . 

Aphlebia  adnasccfis  (L.  and  H.  )  Presl Can. 

"        cornuta  ^Lx.)     [Lesq. J  Can. 

"        filicifortnis  (Gutb.)     [Lesq.] Can. 

"         trichomanoides  iGoe^T^-p.)     [Lesq.] Can. 

"        tri  coidea  (\is..)     [Lesq.] Can. 

"         thalliforniis  (Lx.) Can. 

Calaniites  raniosus  Artis Can. 

"         suckoivii  Yttovi^xy Sn.,  Can. 

"        approxhnatus  'Erou^n Can. 

Asterophyllites  equisetiforniis  (Schloth. )  Brongn*. Can. 

Annularia  ramosa  Weiss Can. 

stellata  (Schloth.  )  Wood* T.  C,  Can. 


t"Lesq.''   in  brackets  indicates  identification   or  interpretation  of   the 
species  by  Prof.  Lesquereux. 

*8eries  characteristic  of  the  post-Pottsville  beds. 
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Anntilaria  sphenophylloidcs  (Zeuk.)  Giitb.*  T.  C,  Sn.,  T.  R., 

Can. 

Calamostachys  brevifoUus  Lx Can. 

Sphenophyllum  viajus  Brongn,^ Sn.,  Hum.,  Can. 

"  emarginatum  Brongn*  K.S.,  Sa.,  T.R.,  TC,  El. 

Can. 
"  schlotheunii  Brongn.*     [Lesq.]  ...Can. 

Lepidodendron  cf  brittsii  Lx* Kit. 

"  dichotomum  Sternb Log.,  Fair.,  Eu.,  Can. 

aculeatu  m  Sternb Can . 

"  modulainm  Lx.* Fn.,  Dag.,  Can. 

"  rigens  Lx Can. 

Lepidophloios  aui-iculatus  Lx* Can. 

"  dilatatus  Lx* Can. 

Halonia  mansfieldi  Lx* Can. 

Lepidostrobus  cL  variabilis  Y,.  and  H Sn.,  Horn.,  Can. 

"  butleri  Lx.* Can. 

"  goldefibergii  F'Chinii).*     [Lesq.]  ...Sn. ,  Can. 

"  spedabilis'L-x.* Can. 

Lepidophyllum  cultriforvie  Lx,*    Can. 

"  foliaceiim  Lx El  ?,  En.?,  Kit.,  Can. 

'•  lanceolatuni  L.  and  H.*    Can. 

"  ina7isfieldi  Lx* Can. 

Lepidocystis  triiiicatiis  Lx Can. 

"  vesicularis  Lx Can. 

Sigillaria  cauiptoiccnia  Wood* T.  C.  ,  Can. 

"  iesselata  {^\.€\x{)^.)  Brongn.   [Lesq.]  ..Sn. 

Tcruiophyllum  brevifoliuni  Lx* Can. 

"  deflexum  Lx* Can 

' '  decurrens  Lx*  Can. 

Desmiophyllutn  gracile  Lx   Can. 

Dolerophyllocarpiim  pcnnsylvanicuui  Dn* Can. 

Cordaites  borassi/olius  (Sternb.  )  Ung.   [Lesq.  ]... Can. 

"         mansfieldi  Lx* Can. 

"        serpens  h-x..  * Can. 

"        coslatus  li-x..  * Can. 

"        radiatus  Lx.  * Can. 

Cordaistrobus  grand' euryi  XiTi..* Can. 

Cordianthus  ovatus  Lx.  * Can. 

"  iHansfiieldi  Lx.* Can. 

"  coslatus  Lx.  * Can. 

Cordaicarpon  gulbieri  G€w\*  Sn.,  Can. 

"  oi'alum  Gr'Ey.*     [Lesq.]  Can. 

"  cinctiun  Lx.  * Can. 

"  coslalum  Lx.* Can. 

Cardiocarpon  marginatum  i  Art.  )  Gcin.  * Can. 

"  cllipticum  (Sternb.)  Lx.* Can. 

"  pusillum  Lx.* Can. 
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THgonocarpon  adamsii  Lx.* Can. 

"  nieiizelianum  Geopp.  and  Berg. 

[Lesq.  ]  Can. 

"  grande  J^j. Sn.,  El.,  Can. 

"  schultzianum  Goepp.   and  Berg. 

[Lesq.]    Can. 

Rhabdocarpus  araiatus  Lx Can. 

"  subglobosus  l^Ts. Can. 

' '  tenax  Lx.* Can. 

"  inflatiis  Ijx. Can. 

"  beinertianus  Goeppand  Berg Can. 

' '  Jackson  iensis  Lx  .*  [Leeq.  ]  Can . 

' '  (  Pacuy testa )  niansfieldi  I^x.  * Can . 

"  abnornialis  L,x Can. 

"  inammillatus  Lx.* Can. 

Dicranophylluni  dichotonium  Lx.  * Can. 

"  dimorphutn  Lx.* Can. 

C arpolithes  cetasifornns  Vr&sl.      [Lesq.] Can. 

"         luinij/ius  Sternh Can. 

')usillus  Lx Can. 


The  locality  near  Cannelton,  Beaver  county,  Pennsylvania, 
which  has  furnished  so  many  fossil  plants  in  this  list,  was  discov- 
ered by  Hon.  I.  F.  Mansfield,  of  Beaver  county,  and  the  rich  flora 
given  above,  from  the  pavement  of  the  Middle  Kittanning  coal, 
was  collected  entirely  through  his  efforts,  and  identified  by  the 
eminent  paleobotanist,  Prof.  Leo  Lesquereux. 

THE  LOWER  KITTANNING  COAL. 

One  of  the  most  persistent  coal  beds  of  the  Allegheny  series 
in  Pennsylvania,  was  long  ago  named  the  Kittanning  coal,  by  the 
First  Geological  Survey  of  Pennsylvania,  from  the  town  of  that 
name  on  the  Allegheny  river,  in  Armstrong  county.  The  struc- 
ture of  this  coal  at  its  type  locality  is  given  on  page  342.  When 
Prof.  Lesley  remodeled  the  Pennsylvania  coal  nomenclature,  by 
adding  the  names  Upper  and  Middle  Kittanning  to  the  same,  he 
gave  the  name.  Lower  Kittanning,  to  the  coal  bed  which  had  previ- 
ously been  the  only  member  to  bear  the  name,  Kittanning. 

This  coal,  while  so  regular  and  widely  extended  in  Western 
Pennsylvania,  and  persistent  entirely  across  the  Ohio  coal  field, 
is  not  so  regular  and  persistent  in  West  Virginia,  being  frequently 
interrupted  and  absent  entirely  as  a  workable  bed  in  many  regions 
of  the  state. 
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In  tlie  G<amble  and  Watson  borings  of  eastern  Monongalia 
and  western  Preston  counties,  respectivel}',  pages  344  and  346, 
only  traces  of  this  coal  were  found,  although  the  coal  appears  to 
be  present  in  the  section  at  the  head  of  Booths  creek,  given  on 
page  347. 

The  Xewburg  shaft,  in  Preston  county,  found  a  good  thick- 
ne.'ss  of  this  coal,  as  shown  on  page  o4S,  at  a  depth  of  o60  feet  be- 
low the  surface.  The  coal  proved  an  excellent  fuel  for  steam  and 
domestic  use,  and  was  successfully  coked,  but  a  disastrous  explo- 
sion and  poor  mine  engineering  led  to  the  abandonment  of  the 
workings. 

There  is  doubtless  a  largo  area  of  this  valuable  coal  under  the  New- 
burg  region,  and  to  a  considerable  distance  to  the  southwest,  since 
Mr.  Sliney  found  six  feet  of  good  coal  at  this  horizon  in  a  boring 
made  several  miles  southwest  from  Xewburg,  on  the  land  of  Jonas 
Wolf. 

Where  brought  to  the  surface  by  the  Chestnut  Ridge  arch,  at 
Hammond  and  Valley  Falls,  on  the  Tygarts  Valley  river,  this  coal 
has  a  thickness  of  five  feet,  as  shown  in  the  section  on  page  354, 
but  it  is  subject  to  great  and  rapid  changes,  being  cut  out  entirely 
at  many  localities  by  the  underlying  fireclay. 

In  the  New  Cumberland  region  of  Hancock  county,  this  coal 
is  present  over  the  great  bed  of  fireclay  mined  there,  but  it  is  thin 
and  impure,  being  only  two  to  three  feet  thick,  and  sometimes  it 
is  cut  out  completely  by  the  overlying  sandstone.  It  is  not  mined 
there  on  a  commercial  scale,  except  that  in  some  of  the  fireclay 
entries  it  is  taken  down  and  used  in  burning  the  brick  and  tile. 

A  small  area  of  this  coal  is  caught  in  the  eastern  edge  of  Pres- 
ton county,  at  Corinth,  where  the  deep  first  bituminous  basin  of 
Pennsylvania  enters  the  state  from  Garrett  county,  Maryland.  The 
coal  is  mined  at  Corinth  by  the  Oakland  Coal  and  Coke  Comi)any, 
at  whose  mine  A.  P.  Brady  made  the  following  measurement: 

Ft.    In.        Ft.    In. 

Sanflstone, 

Sandy  slate     o     4 

Coal  2     7 

Slate o     I 


Coal...  o     9      r    10     I 

F^^ireclay   3     o      | 

Coal,  reported 3     8     J 

Butts  run  S.  70°  E.     Face  S.  20°  W.     Elevation  24:]0'  A.T. 
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The  bottom  coal  was  not  seen  by  Mr.  Brady,  but  its  thickness 
was  given  him  by  the  mine  boss.  It  is  not  taken  out,  the  over- 
lying fireclay  shales  being  too  expensive  to  remove.  The  sample 
for  analysis  was  taken  from  the  two  plys  of  coal  above  this  bottom 
member,  and  the  composition  is  reported  as  follows  by  Prof.  Hite: 

Moisture  o.  64 

Volatile  matter 22.  43 

Fixed  carbon 65.  37 

Ash II.  56 

Total 100.  00 

Sulphur I.  39 

Phosphorus o.  055 

B.  T.  U.  (Wil.   Cal.)    13876 

This  coal  has  also  been  successfully  coked,  but  the  ovens  (56) 
were  not  in  operation  when  the  plant  was  visited  by  Mr.  Brady. 
As  this  Corinth  region  is  just  east  from  the  first  great  ridge  of  the 
Alleghany  mountains,  it  is,  of  course,  within  the  area  of  the  semi- 
bituminous  coals,  as  shown  by  the  low  percentage  of  volatile 
matter. 

Passing  eastward  over  the  great  Backbone  mountain  of  the 
Alleghany  range,  we  come  to  the  North  Potomac  coal  basin  at  its 
southern  end,  where  the  measures  come  to  the  surface  on  Glady 
fork  of  Blackwater  (Cheat),  in  Tucker  county,  along  the  line  of 
the  West  Virginia  Central  &  Pittsburg  railroad.  This  coal  has 
been  mined  very  successfully  for  both  fuel  and  coke,  by  the  Davis 
Coal  &  Coke  Company,  for  twenty  years,  in  the  vicinity  of  Coke- 
ton  and  Thomas,  Tucker  county,  and  in  this  region  S.  D.  Brady 
made  the  following  measurements: 

Ft.  In.       Ft.  In.       Ft.  In.       Ft.  In. 

I  II  III  IV 

Sandstone 

Fireclay    

Coal  13  16  09  19 

Slate 03  04  03  03 

Coal  on  03  17  12 

Slate 02  03  02  02 

Coal  36  36  35  37 

Slate 36  36  16  20 

Coal  2  10  30 

Totals 97  9     4  10     6  11   11 

Greatest  rise S.  10°  E.  S.  10°  E.     S.  10°  E.   S.  10°  E. 

Elevation  A.  T 2850  2870  2850  2713 


486  THE    ALLEGHENY    SERIES. 


ANALYSES. 

Moisture  0.22  0.29 

Volatile  matter 21.70  23.15 

Fixed  carbon 71-99  70- 53 

Ash 6.09  6.03 

Totals 100.00  100.00 

Sulphur o.  65  o.  62 

Phosphorus  0.019  0.021 

B.  T.  U.  (Wil.  Cal.)...    14520  14728 
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I.     No.  1  mine,  Coketon. 
ir.     No.  2  mine,  Coketon. 

III.  No.  3  mine,  Coketon. 

IV.  Thomas  shaft,  187  feet  deep. 

These  analyses  reveal  a  coal  of  exceptional  piu'ity,  especially 
in  its  low  percentage  of  sul])liur,  and  this  has  given  it  a  splendid 
reputation  as  a  smithing  coal,  for  which  purpose  it  is  shipped  to 
every  portion  of  the  United  States,  and  even  to  Mexico  and  Can- 
ada. The  bottom  member  of  the  coal  is  separated  from  the  rest 
of  the  bed  by  an  impure  fireclay  shale,  varying  in  thickness  from 
two  to  five  feet,  and  as  this  lower  coal  is  not  so  pure  as  the  other 
plys,  it  is  not  mined.  In  tlie  Thomas  shaft,  this  bottom  coal  has 
the  following  structure: 

Ft.  In.       Ft.  In. 

Coal  I     8      ] 

Sulphur  band o     2      >■      3     o 

Coal  I     2      J 

The  sample  of  this  coal  from  above  and  below  the  "sulphur 
band,"  collected  by  Mr.  Brady,  yielded  the  following  results  on 
analysis  by  Prof.  Hite: 

Moisture  o.  57 

Volatile  matter 22.15 

Fixed  carbon 67.01 

Ash 10.  27 

Total 100.  00 

Sul])hur 2.  13 

Phosphorus o.  005 

B.  T.  U.  (Wil.  Cal.  )  14024 

While  this  coal  is  much  liiu;lirr  in  botli  asli  and  sul})hur  than 
the  rest  of  the  be<l,  it  would  make  a  fairly  good  steam  and  general 
fuel. 
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The  Lower  Kittanning  bed  is  also  mined  by  the  Cumberland 
Coal  Company,  at  Douglas  station,  one  mile  below  Coketon,  where 
A.  P.  Brady  made  the  following  measurement: 

Ft.    In.        Ft.    In. 

Sandstone 

Blue  slate 3-  10    o 

Draw  slate o     6 

Coal  I     7 

Slate    o     1] 

Coal  o  10 

Slate o     2       -      9     f^Yz 

Coal  3     6 

Slate  (firecla}') I   10 

Coal  I     8     J 

Butts  run  S.  75°  W.  Face  S.  15°E.  Elevation  3000  feet  A. 
T.     Greatest  rise,  west. 

The  bottom  ply  is  not  mined,  as  the  slate  above  varies  from 
eight  to  thirty-six  inches  in  thickness. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 

Moisture  o.  63 

.  Volatile  matter 23.  18 

Fixed  carbon 68.  94 

Ash 7.  25 

Total 100.  00 

Sulphur  o.  58 

Phosphorus o.  019 

This  coal  has  been  very  successfully  coked  at  Thomas,  Coke- 
ton  and  Douglas,  Tucker  county,  in  connection  with  the  mines 
from  which  the  samples  of  coal  were  taken  for  analysis.  Mr. 
Brady  also  sampled  the  coke  made  at  these  mines,  and  the  analy- 
ses of  the  same,  reported  by  Prof.   Hite,  read  as  follows: 

COKE  (LOWER  KITTANNING  COAL.  ) 
Analyses  Coking 

No.        Mois.        V.  M.        F.  C.        Ash.        Total.        Sul.        Phos.      Time. 

1  0.15  0.74  90.02  9- 09  100.  0.63  0.0310  ...  hrs. 

2  o.  II  0.44  91.27  8.18  100.  0.62  0.0460  72  hrs. 

3  0.12  I.  17  88.68  10.03  loo-  o- 74  0.0270  ..   hrs. 

4  o.  II  0.57  87.22  12.10  100.  0.89  0.0180  72  hrs. 


Average 0.13        0.83       89.29         9.85         100.  0.72     0.0280 

LOCATION  OF  SAMPLES. 
I.      From  No,  2  ovens,  Thomas  shaft,  Thomas,  Tucker  county. 
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2.  From  No.  2  ovens,  No.  2  mine,   Coketon,  Tucker  county,  two  miles 
south  of  Thomas. 

3.  From  Coketon   No.  3  ovens,   Coketon,  Tucker  county,    two   miles 
south  of  Thomas. 

4.  From    Douglas  ovens.   Douglas,  Tucker  county,  three  miles  south 
of  Thomas. 

These  results  reveal  a  coke  of  most  excellent  quality  in  every 
respect,  except  that  it  contains  a  little  more  phosphorus  than  is 
desirable  for  the  manufacture  of  iron  and  steel.  It  is  possible  that 
this  could  be  reduced  by  eliminating  some  particular  layer  of  the 
coal,  which  may  hold  the  principal  portion  of  the  phosphorus. 

The  main  upper  bench  of  this  coal  is  supposed  to  represent 
the  Middle  Kittanning  coal,  since  just  above  it  comes  seventy-five 
to  eighty  feet  of  massive,  pebbly,  Lower  Freeport  sandstone,  and 
then,  near  Davis,  this  upper  ply  of  coal  separates  from  the  main 
bench  by  twenty  feet  or  more. 

The  Lower  Kittanning  coal  underlies  a  wide  area  in  the  North 
Potomac  basin,  and,  being  so  near  tide  water,  must  prove  of  great 
value  in  the  future  history  of  the  coal  and  coke  industry.  This 
bed  is  locally  known  as  the  "Davis"  seam,  while  the  Upper  Free- 
port  seam,  190  feet  higher,  is  termed  the  "Thomas"  seam. 

At  Henry,  Grant  county,  near  the  North  Potomac  river,  and 
one-half  mile  east  from  the  center  of  the  basin,  this  coal  is  mined 
by  a  shaft,  sunk  by  the  Davis  Coal  &  Coke  Company  to  a  depth  of 
over  400  feet,  at  the  bottom  of  which  A.  P.  Brady  reports  the  coal 
exhibiting  the  following  structure: 

Ft.   In.       Ft.   In. 

Sandstone 

Fireclay  

Coal  ..• 2     I      ■) 

Slate o  10      I      _ 

Coal 4     2       [      7     2 

Bone  coal o     i      J 

Butts  run  S.  54|:°  W.  Face  S.  35f  °  E.  Greatest  rise  S.  54°  E. 

Elevation,  2231  feet  A.  T. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 

Moisture o.  65 

Volatile  matter 1 8.  46 

Fixed  carbon 68.  64 

Ash  12.  25 


Total 100.  00 

Sulphur 2.  21 

Phosphorus o.  014 
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In  a  bore  hole  near  this  shaft  the  coal  has  the  following 

structure: 

Ft.  Ft.      In.    In. 

Coal  o  2 

Shale o  I 

Coal  2  9>^ 

Shale,  gray o  ^% 

Bone   o  7>^ 

Coal 2  o 

Shale o  i>^ 

Coal  2  o 

Shale o  i 

Rone o  2^ 

Shale  


8    SV^ 


^ 19 

Rough  coal  and  shale 2 


2% 


The  "rough  coal"  at  the  bottom  of  this  section  is  most  prob- 
ably the  same  as  the  "bottom"  division  of  the  bed  at  Thomas  and 
Coketon,  but  here  separated  farther  from  the  main  bed.  This 
is  the  view  held  by  Dr.  G.  C.  Martin,  of  the  Maryland  Survey, 
who  identified  this  division  with  a  similar  coal  in  Garrett  county, 
known  as  the  "Split-six,"  the  main  Lower  Kittanning  bed  being 
generally  termed  the  "Six-foot"  seam  in  that  county. 

Where  this  coal  comes  out  to  the  surface,  near  Stoyer,  Garrett 
county,  twenty  miles  below  Henry,  the  following  structure  is  ex- 
hibited, as  measured  by  Dr.  G.  C.  Martin,  page  119,  Geology  of 
Garrett  county,  Md: 

Ft.    In.       Ft.    In. 


Tcoal  o  4 

I  bone o  i 

Coal,  M.  Kittanning.. -I  coal   o  9 

bone I  o 


[coal 


3     8 


Shale  8     4 


f  coal 

I  bone  o 

I  coal   o 

Coal,  Iv.  Kittanning.. -{  bone o 

I  coal   o 

bone I 


[  coal 


4     4 


Shale  

Limestone,  Ferriferous i     o 


Here  the  two  coal  beds,  which  are  practically  one  in  the  Henry 
shaft,  and  in  the  mines  at  Thomas  and  Coketon,  are  separated  by 
eight  feet  of  dark  shales. 


490 


THE  ALLEGHENY  SERIES. 


William  Taylor  has  a  mine  in  what  A.  P.  Brady  identifies  as 
the  Lower  Kittanning  coal,  one  mile  and  a-half  northwest  of  Em- 
ory, Mineral  county,  where  the  following  structure  is  found: 


Ft.   In.       Ft.  In. 


Sandstone 

Slate 

fbonecoal o     75^ 

Coal      I  ^°^^   ^     '^ 

^°^' "I  slate o    0% 

[coal    2     S% 


Elevation  A.  T.,  1900  feet. 

Mr.  Brady  refers  this  to  the  Lower  Kittanning  bed  doubtfully, 
and  hence  it  may  be  some  other  coal,  since  the  structure  is  more 
like  that  of  the  Upper  Freeport  bed  along  the  Potomac. 

The  analysis  of  this  coal  is  reported  as  follows  by  Prof.  Hite: 

Moisture o.  56 

Volatile  matter 15.  35 

Fixed  carbon 75.  78 

Ash 8.31 

Total 100.  GO 

Pnlphur 2.54 

Phosphorus o.  022 

The  Smith  Coal  Company  has  a  mine  in  the  Lower  Kittanning 
bed,  one- half  mile  south  from  Blaine,  Mineral  county,  and  there 
A.  P.  Brady  made  the  following  measurements: 

Ft.   In.       Ft.   In. 

Sandstone,  massive 

Slate     I     o 


fcoal   2 

slate 


2     o     1 
I     2      I 


Coal..-]  coal o     7      }■      5     oj 

slate o    o}i  \ 

coal  I     3      J 

Butts  run  E.     Face  S,     Elevation,  1710  feet  A.  T. 
Analysis  of  sample  reported  as  follows  by  Prof.  Hite: 

Moisture  0.85 

Volatile  matter  I5-  40 

Fixed  carbon 72.  55 

Ash 1 1 .  20 

Tr)tal icx).  00 
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Sulphur 2.54 

Phosphorus  o.  034 

This  coal  has  long  been  mined  in  the  vicinity  of  Piedmont, 
Westernport,  and  Bloomington,  where  it  is  known  as  the  "Six- 
foot"  seam. 

Near  Piedmont,  the  Piedmont  &  Potomac  Coal  Company  op- 
erate a  mine  called  the  "Virginia,"  and  there  A.  P.  Brady  made 
the  following  measurements: 

Ft.  In.      Ft.  In. 


Sandstone 

Fireclay 5-     6 

Draw  slate o 

'coal o  10 

bone  coal o    4 

coal I     9 

Coal  .. -{  slate o    o^  f 

coal I   10 

sulphur o    o^ 

coal o     9 


5     7 


Elevation  A.  T.,  1215  feet. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 

Moisture 0.52 

Volatile  matter 15-29 

PMxed  carbon 74.  13 

Ash ID.  06 


Total 100.00 

Sulphur I.  76 

Phosphorus o.  031 

The  Davis  Coal  and  Coke  Company  mines  this  Lower  Kittan- 
ning  bed  at  its  "Hampshire"  mine,  where  A.  P.  Brady  reports  the 
following  structure: 

Ft.  In.       Ft.  In. 


Draw  slate o 

"Soapstone" o 

bone  coal o     2 

coal o     5 

bone  coal o     5 

coal   I     8 

slate  o     I 

coal   2     4^ 


Coal  .. 


Greatest  rise  S.  65°  E.      Elevation  A.  T.,  1248  feet. 
Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 
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Moisture  0.64 

Volatile  matter 15-98 

Fixed  carbon 7i-  41 

Ash 11-97 

Total 100.  00 

Sulphur I.  39 

Phosphorus o.  055 

These  last  three  analyses,  from  the  lower  end  of  the  Potomac 
basin,  exhibit  a  marked  decrease  in  the  quantity  of  vo^tile  mat- 
ter over  that  shown  for  the  same  coal  bed  in  the  vicinity  of  Thom- 
as and  Coketon. 

In  tlie  bore  hole  at  Webster,  Taylor  county,  the  record  of 
which  is  given  on  page  356,  this  coal  appears  to  be  cut  out  entire- 
ly by  the  development  of  massive,  pebbly  sandstones,  and  when 
this  horizon  comes  to  the  surface  along  the  Valley  river,  above  the 
mouth  of  Roaring  creek,  in  Randolph  county,  the  coal  cannot  be 
certainly  recognized,  since  it  is  thin  and  of  no  commercial  value, 
so  far  as  can  be  determined  by  the  borings  put  down,  near  the 
mouth  of  Beaver  creek,  the  records  of  which  are  given  on  pages 
360-1-2. 

The  same  state  of  affairs  is  found  at  the  head  of  the  Buck- 
hannon  river,  in  the  vicinity  of  Pickens  and  below,  where  the  Al- 
legheny-Kanawha series  has  thickened  up  to  nearly  600  feet.  A 
coal  bed  occurs  there  at  about  450  feet  below  the  top  of  the  series, 
which  may  represent  the  Lower  Kittanning  bed,  but  it  has  been 
impossible  to  demonstrate  the  supposed  identity.  It  has  been 
mined  for  local  supply  on  the  lands  of  James  Pickens,  and  others, 
and  is  two  and  one-half  to  three  feet  thick,  while  above  it,  twenty 
to  twenty- five  feet,  is  another  coal  two  feet  thick.  The  Pickens 
coal  is  most  probably  identical  with  the  Campbells  creek  coal, 
of  the  Great  Kanawha,  since  it  can  be  followed  from  Pickens  to 
Holly  river,  and  across  from  Elk  to  Gauley  waters,  and  down  the 
latter  stream  to  its  mouth,  in  the  Great  Kanawha,  but  whether  or 
not  the  Campbells  creek  bed  represents  the  Lower  Kittanning 
coal  is  only  conjectural.  This  matter  will  be  discussed  later  in 
connection  with  the  chapter  on  the  Kanawha  coals. 

In  the  deep  oil  and  gas  well  l)oringsof  Marion  county,  around 
Mannington,  a  tbick  coal  is  frequently  nt)ted  at  tbe  horizon  of  the 
Ivower  Kittanning  bed,  about  800  feet  below  the  Pittsburg  seam, 
and  some  coal  is  reported  at  this  horizon  in  the  adjoining  counties 
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of  Harrison  and  Monongalia,  but  it  does  not  appear  to  be  thick 
enough  for  commercial  purposes,  so  that  the  Marion  area  of  thick 
coal  may  be  of  Hmited  extent,  like  that  in  the  Xewburg  region  of 
Preston  county. 

THE  KITTANNING  FIRECLAY. 

Directly  below  the  coal  just  described,  there  is  nearly  every- 
where, in  western  Pennsylvania  and  eastern  Ohio,  a  very  valuable 
bed  of  fireclay,  which  in  Hancock  county  has  given  rise  to  an  ex- 
tensive brick,  sewer  pipe,  and  pottery  industry.  The  clay  is  mostly 
of  the  plastic  variety,  though  some  flint  clay  is  nearly  always 
found,  and  the  whole  bed  varies  in  tliickness  from  five  to  fifteen 
feet. 

In  only  one  other  region  of  the  state,  outside  of  the  New 
Cumberland  region  of  Hancock  county,  has  the  Kittanning  fireclay 
been  mined  and  utilized,  and  that  is  at  Hammond,  in  eastern  Ma- 
rion county,  where  the  great  Chestnut  Ridge  anticlinal  brings  this 
horizon  100  feet  or  more  above  the  level  of  the  Valley  river.  The 
clay  has  a  thickness  of  five  to  eight  feet,  and  one  to  three  feet  of  it, 
is  hard,  or  flint  clay,  while  the  rest  is  plastic. 

When  the  clay  is  in  good  development,  the  overlying  coal  is 
absent,  and  vice  versa.  The  presence  of  this  clay  deposit  at  Ham- 
mond makes  the  identification  of  the  horizon  certain  when  taken 
in  connection  with  the  associated  beds. 

THE  FERRIFEROUS  (VANPORT)  LIMESTONE. 

The  marine  type  of  the  Ferriferous  limestone  of  Pennsylvania, 
now  known  as  the  Vanport  limestone,  does  not  appear  anywhere 
within  the  boundary  of  West  Virginia,  so  far  as  known,  except  in 
Hancock  county,  where  it  is  thin  and  impure,  and  underlies  the 
Lower  Kittanning  coal  by  an  interval  of  sixty  feet,  the  most  of 
which  is  sandy  shales  and  shaly  sandstone.  This  stratum  and  its 
overlying  iron  ore  have  been  traced  entirely  across  the  Ohio  coal 
field,  however,  from  Mahoning  and  Columbiana  counties  on  the 
east,  to  where  it  emerges  from  the  Ohio  river  silts,  three  or  four 
miles  above  Iron  ton  in  Lawrence  county,  and  about  the  same  dis- 
tance from  the  southwest  corner  of  West  Virginia  at  Kenova,  so 
that  the  marine  type  of  the  limestone  very  probably  underlies  the 
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adjoining  portion  of  Wayne  county  at  the  Pouthwestern  extremity 
of  the  State,  although  the  stratum  is  below  water  level. 

Where  this  horizon  is  exposed  at  Valley  Falls  and  Hammond 
in  Taylor  and  Marion  counties,  some  iron  ore  is  present,  but  no 
limestone,  and  the  same  is  true  of  the  exposures  in  Preston  and 
elsewliere  in  the  northern  portion  of  the  State. 

In  the  Potomac  basin,  however,  a  limestone  of  fresh  water 
origin,  makes  its  appearance  at  a  few  feet  below  the  Lower  Kit- 
tanning  coal,  carrying  on  its  top  a  layer  of  carbonate  ore  just  like 
the  "Buhrstone"  iron  ore  of  Pennsylania  and  Ohio,  and  hence  this 
limestone  and  iron  ore  have  been  referred  to  the  Ferriferous  and 
Buhrstone  horizons  of  Pennsylvania.  The  relation  of  the  lime- 
stone and  its  ore  to  the  other  members  of  the  series  may  be  seen  in 
the  section  on  page  354  from  Coketon,  where  both  are  well  ex- 
posed in  the  cuttings  along  the  W.  Va.  C.  &  Pgh.  R.  R. 

The  same  limestone  is  also  visible  in  a  small  stream  near 
Stoyer  in  Garrett  county,  where  it  lies  much  closer  to  the  Lower 
Kittanning  coal,  as  shown  by  the  section  quoted  from  Dr.  Martin 
on  page  489.  In  the  Great  Kanawha  valley  there  are  two  lime- 
stones in  the  lower  half  of  the  series,  either  one  of  which  may 
be  the  representative  of  the  Ferriferous,  viz.,  the  Campbells  creek 
limestone,  20-30  feet  above  the  coal  of  the  same  name,  or  the 
Cannelton  Cement  limestone  below  the  coal  in  question, seventy-five 
to  one  hundred  feet.  If  the  Campbells  creek  coal  be  the  represen- 
tative of  the  Clarion  of  Pennsylvania,  then  the  limestone  above  it 
would  represent  the  Ferriferous  horizon,  but  if  it  be  the  Lower 
Kittanning  coal,  then  the  Cannelton  Cement  limestone  would  come 
at  the  horizon  referred  to. 

THE  CLARION  SANDSTONE. 

In  Pennsylvania  and  in  the  northern  Pan  Handle  of  West 
Virginia,  a  massive  sandstone,  much  resembling  the  top  of  the 
Pottsvillc,  occasionally  makes  its  appearance  in  the  interval  be- 
tween the  Lower  KitUinning  coal  and  the  next  underlying  coal,  to 
which  the  name  Clarion  sandstone  has  been  given  by  the  Pennsyl- 
vania geologists.  It  is  seldom  present  except  when  the  Ferriferous 
limcKtone  is  absent,  or  but  poorly  developed. 

Other  localities  in  West  Virginia,  outsidt;  of  Hancock  county, 
at  wbicli  this  sandstone  can  be  idcntilicil  with  a  fail-  dcj^ree  of  cer- 
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tainty,  are  at  Valley  Falls,  near  the  Marion-Taylor  line,  where  it 
forms  a  massive  ledge  over  the  Clarion  coal,  just  above  the  "Falls" 
in  the  Valley  river;  also  along  Cheat  river  in  Preston  and  Monon- 
galia, and  in  the  North  Potomac  basin  of  Tucker,  Grant  and  Mineral 
counties,  where  a  massive  sandstone  is  frequently  present  at  this 
horizon. 

THE  CLARION  COAL. 

,  .  On  the  Allegheny  river,  the  lowest  bed  of  coal  above  the  top 
of  the  Pottsville  was  named  the  Clarion  by  the  First  Geological 
Survey  of  Pennsylvania.  True,  there  is  occasionally  a  thin  coal 
(Scrub  Grass)  above  it,  and  sometimes  there  was  supposed  to  be 
another  one,  the  Brookville,  below  it,  but  H,  M.  Chance  has  shown 
that  the  former  is  only  a  "split"  from  the  Clarion,  and  has  called 
the  Scrub  Grass  bed  the  Upper  Clarion,  and  the  main  division  of 
the  coal,  the  Lower  Clarion,  and  it  is  very  probable  that  the  Brook- 
ville coal  bed  is  simply  a  local  phase  of  the  Clarion,  since  along  the 
Allegheny  river,  the  type  locality  for  the  series,  there  are  certainly 
no  other  coals  than  the  Upper  and  Lower  Clarion  beds  between  the 
Ferriferous  or  Vanport  limestone,  and  the  top  of  the  Pottsville 
series. 

On  Bee  Run,  near  the  line  between  Preston  and  Monongalia 
counties,  a  coal  bed  has  been  mined  on  the  land  of  Z.  C.  Gibson, 
about  one, mile  south  from  Cheat  river,  which  appears  to  represent 
the  Clarion  coal.     The  section  there  is  as  follows: 

Ft.  In.       Ft.  In.    . 

Sandstone,  massive,  Clarion  20    o 

icoal    3     o     1 
fireclay 10       y      6    o 
coal    2     o     J 

The  upper  bench  of  the  coal  varies  from  three  to  three  and 
one-half  feet,  while  the  parting  fireclay  shale  varies  from  six  to 
eighteen  inches  within  a  short  distance,  and  the  lower  bench  of  the 
coal  is  equally  variable.  The  coal  has  been  opened  at  several  local- 
ities farther  up  the  Run  from  the  Gibson  bank,  and  appears  to  be 
of  fair  quality.  The  dip  is  to  the  southeast,  and  the  position  of 
the  coal  is  190  feet  below  the  Upper  Freeport  bed,  which  is  opened 
in  the  hill  on  the  land  of  Forbes  Blaney,  one  mile  east,  so  that  it 
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interval  vertically  below  the  latter  coal  cannot  be  less  than  250  to 
300  feet. 

In  the  Sanford  Watson  boring  (page  344),  near  Masontown, 
Preston  county,  the  top  of  this  coal  was  struck  at  245  feet  under 
the  Upper  Freeport  bed,  and  it  is  split  into  two  divisions  by  six 
and  one-half  feet  of  fireclay  shales,  while  in  the  Gamble  lot  boring 
(page  346)  it  is  single  bedded  and  221  feet  below  the  Upper  Free- 
port  coal.  Where  the  B.  &  0.  R.  R.  turns  west  from  Cheat  river 
in  Preston  county,  this  coal  lies  almost  in  direct  contact  with  the 
uppermost  member  of  the  Pottsville  series,  and  has  the  structure 
shown  in  the  section  on  pages  349-50  of  this  volume,  in  which,  as 
will  be  observed,  it  is  still  split  into  two  benches  by  five  feet  of 
fireclay. 

About  one  mile  farther  down  Cheat  river  from  the  outcrop  on 
the  B.  &  0.  R.  R.  in  Preston  county,  just  referred  to,  this  coal  has 
been  opened  and  exhibits  the  following  structure: 

Ft.   In.       Ft.   In. 

Coal,  slaty 2     lo     'J 

Fireclay  shales 7      o      >    12     8 

Coal  2     10     J 

Here  the  parting  has  thickened  to  seven  feet  of  fireclay  and 
sandy  shales.  The  upper  bench  of  the  coal  is  rather  slaty  and 
bony  on  its  crop,  but  the  lower  one  appears  to  be  of  fair  quality. 
A  great  cliff  of  sandstone  (Pottsville  series)  crops  immediately 
under  the  coal  bed. 

At  Valley  Falls,  near  the  Marion-Taylor  line,  this  coal  has 
been  mined  for  local  use  on  the  south  side  of  the  valley  river,  only 
a  few  feet  above  water  level  near  the  '"Falls"  in  the  stream,  where 
it  has  the  structure  shown  on  page  355.  The  coal  is  also  double 
Vjedded  at  this  locality,  though  the  ])arting  is  only  one  half  foot 
thick,  and  the  coal  appears  to  be  of  fair  (luality. 

On  the  North  Potomac  river,  the  position  of  this  coal  is  re- 
vealed in  the  se<;tion  near  Harrison,  Mineral  county,  measured  by 
Dr.  G.  C.  Martin,  of  the  Maryland  Geological  Survey,  and  (juoted 
on  page  351  of  this  volume.  The  coal  is  generally  present  in  the 
North  Potomac  basin  at  seventy-five  to  eiglity  feet  t>elow  the  Lower 
Kittanning  bed,  l)ut  is  usually  coarse  in  texture  and  inclined  to  be 
impure  and  bony. 
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At  the  head  of  the  Biickhanrion  river  a  bed  of  coal  occurs 
about  100  feet  under  the  Pickens  seam,  and  is  known  as  the 
"Gimmel"  vein,  which  would  represent  this  coal  if  the  "Pickens" 
bed  should  prove  to  be  the  Lower  Kittanning,  as  seems  probable, 
or  possible  at  least. 

This  same  coal  crops  along  the  left  fork  of  Holly  and  has  been 
mined  near  its  head  by  Henry  Spies  for  use  in  the  locomotives  on 
the  narxow  guage  R.  Rs.  which  lead  from  Pickens  across  the  divide 
to  the  head  waters  of  Holly  and  Elk  rivers.  The  coal  lies  a  few 
feet  below  a  very  massive  sandstone,  and  is  about  three  feet  th^ck 
with  a  slate  or  bony  parting  below  the  center.  The  same  coal  is 
also  mined  below  Hacker's  Valley  by  Charles  Curry,  Dr.  Elliott  and 
others,  and  also  at  Allen  Anderson's  mill,  where  it  lies  522  feet 
below  the  Upper  Freeport  bed,  and  has  the  structure  given  in  the 
section  on  page  365.  This  coal  on  Holly  river  can  be  traced 
through  to  the  Great  Kanawha,  where  it  appears  to  correlate  with 
the  Eagle  seam  of  that  region;  so  that  if  the  bed  which  crops  along 
the  left  fork  of  Holly  between  Mollahan's  Mill  and  its  head,  is  the 
Clarion,  then  the  Eagle  bed  of  the  Kanawha  series  is  also  the  same. 
We  shall  refer  to  this  Holly  river  coal  again  under  the  chapter  on 
the  Kanawha  coals. 

A  thick  bed  of  fireclay  often  underlies  the  Clarion  coal  in 
Pennsylvania,  and  the  same  is  true  in  the  Watson  and  Gamble 
borings  near  Masontown,  Preston  county,  and  Rock  Forge,  Monon- 
galia county,  but  so  far  as  known  it  has  not  been  utilized  any- 
where in  West  Virginia. 

The  horizon  of  the  Clarion  coal  and  its  underlying  clay  is  cov- 
ered by  the  Ohio  river  silts  in  the  northern  end  of  Hancock  county, 
80  that  although  the  coal  is  above  water  level,  nothing  is  known  of 
its  thickness  or  quality  in  that  region. 

Mr.  David  White  gives  the  following  resume  of  the  flora  of 
the  Clarion  group  in  the  Bulletin  of  the  Geological  Society  of 
America,  Vol.  XI,  pages  148-150: 

CLARION  GROUP. 

^^ Plant  beds  of  the  group- — The  interval  embracing  the  lower  portion  of 
the  Allegheny  series,  from  the  top  of  the  Homewood  sandstone  ( Pottsville 
formation)  up  to  the  top  of  the  "Ferriferous  limestone  "  is  known  as  the 
Clarion  group.       The  ordinary  thickness  of  this  group  is  about  seventy  or 
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seventy-five  feet  in  the  Allegheny  valley.      Two  coals — sometimes  three   or 
more,  two  of  which  are  locally  workable — are  usually  present  in  1  his  section. 

"In  the  Clarion  group  of  western  Pennsj-lvania  determinable  fossil 
plants  are  generally  very  rare,  most  of  the  scarce  material  from  this  region 
being  badly  macerated  and  abraded.  Nevertheless,  specimens  have  been 
collected  from  the  roof  of  the  Brookville  coal,  which  usually  occurs  within 
a  few  feet  of,  or  almost  on  the  top  of,  the  Pottsville  formation  at  Point  Bar- 
nett,  near  Brookville  (Br.  ),  and  from  theroof  shales  of  the  Clarion  coal  at 
Somerville  (Som.  )  near  the  Clarion  county  line.  Fossil  plants  occur  in  this 
group  in  Butlej  and  Mercer  counties,  where  they  have  been  collected  at 
Grove  City  (G.  C),  Pardoe  (Par. ),  and  Filer  (Fil.  ),  from  above  the  "Pardoe" 
coal.  This  coal  is  regarded  by  Dr.  I.  C.  White  as  equivalent  to  the  Brook- 
ville coal,  though  it  is  thought  that  it  possibly  represents  the  Clarion  coal. 
Its  reference  to  the  Clarion  group  is,  however,  certain. 

'^Plants  of  the  Clarion  group. — For  the  sake  of  economy  of  space,  the 
species  collected  from  the  relatively  small  stratigraphic  interval  included  in 
the  Clarion  group,  may  be  combined  in  one  list,  from  which  the  plants  of 
each  horizon  may  be  separated  by  referring  to  the  abbreviations  given 
above.  The  identifications  are  the  result  of  a  preliminary  study,  and  are, 
as  such,  subject  to  revision.  " 

Name.  Locality. 

Mariopteris  ci.  aspera  Brongn Fil. 

Pecopteris  villosa  Brongn* Fil.,  Som. 

"  ci.vesli/a  Lx.  * Br. 

Alethopteris  serlii  (Brongn.)  Goepp G.  C. 

Neuropteris  desorii  Lx.* Fil. 

"  rarinervis  Bunby* G.  C.  ,  Par. 

"  ovata  Hoflm.* Br.  ,  Fil.  ,  G.  C.  ,  Som. 

"  vennicularis  Lx.* Som. 

scheuchzeri  Hoffm.  * Br. ,  Fil.  ,  G.  C.  ,  Som. 

Cauloplcris  sp Fil. 

Annularia  stellata  (Schloth.)  Wood* Fil. 

"  sphenophylloides  (Zenk.  )  Gutb.*  Par. 

Sphenophylliitn  eiiiargitiattivi  Brongn.*  Br. 

Lycopodites  nteckii  Lx Par. 

Leptdodendron  didioloinum  Sternb Fil. 

"  ci.andmvsi  hr..*  Par. 

,    "  clypeatum  Lx Fil. 

Lcpidostrobus  gcinitzii  Schimp* Fil. 

Lepidopliyllum  lanceolatutn  L- and  II.* Par.,  Som. 

Polysporia  sp Fil. 


*Fonns  characteristic  of  post-Pottsville  beds. 
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Sigillai-ia  cf.  brardii  Brongn Fil. 

{Rhytidolepis)  sp  Fil. 

Cordaites  lacoei  L,x.?* Fil. 

Cardiocai-pon  sp _ Fil.,  G.  C. 

Rhabdocarpos  uniltisiriatus {^ternh.)  Ls.* Fil. 

"The  species  in  the  above  list  comprise  a  flora  representative  of  the 
lower  portion  of  the  Allegheny  series.  " 

*Forms  characteristic  of  post-Pottsville  beds. 


CHAPTER  VI. 


THE  KANAWHA  SERIES. 


As  already  stated  many  times  in  this  report,  the  Allegheny 
series  of  Pennsylvania  and  Ohio,  and  its  principal  members  are 
easily  recognized  and  readily  identifiable  in  the  northern  region  of 
West  Virginia,  and  even  at  the  southwestern  end  of  the  state,  just 
across  the  line  in  Lawrence  county,  Ohio.  Yet  when  we  att<impt 
to  follow  the  Allegheny  series  along  its  eastern  crop  across  the 
state,  from  Monongalia  and  Preston  counties  through  Barbour, 
Randolph,  Upshur,  Webster,  Nicholas,  and  Fayette,  to  the  Great 
Kanawha,  we  find  the  interval  between  the  Upper  Frecport  bed, 
at  the  top,  and  the  undoubted  Pottsville  below,  expanding  to 
twice,  thrice,  and  finally  four  times  its  average  thickness  at  the 
Pennsylvania  border,  so  that  while  there  appears  to  be  a  general 
agreement  and  harmony  as  to  the  number  of  coal  beds  on  the 
Great  Kanawha,  with  those  in  the  typical  Allegheny  series  of 
Pennsylvania,  yet  the  correlations  below  the  highest  member  of 
the  series,  are  not  yet  altogether  conclusive,  and  hence  it  has  been 
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considered  best  to  describe  the  coals  of  these  thickened  deposits 
under  a  separate  chapter,  and  term  them  for  the  present  the  Ka- 
nawha Series  with  the  understanding  that  the  deposits  in  ques- 
tion include  not  only  the  Allegheny  Series,  but  also  any  beds 
intermediate  between  the  latter  and  the  Pottsville,  which  may  have 
made  their  appearance  as  we  pass  from  the  Pennsylvania  border 
southwestward  to  the  Great  Kanawha  river.  This  treatment  of  the 
matter  is  also  desirable  since  Mr.  David  White,  the  eminent  author- 
ity on  fossil  plants  of  Coal  Measure  age,  has  recently  claimed 
(Bulletin  of  the  Geological  Society  of  America,  Vol.  XI,  pages  145 
to  178)  that  the  Kanawha  coals  are  distinctly  older  than  the  Alleg- 
heny series,  and  represent  a  group  of  strata  heretofore  unrecognized 
in  America,  viz. ,  the  Lower  Coal  Measures  of  Europe,  thus  coming 
in  between  the  Allegheny  series  proper  and  the  top  of  the  Potts- 
ville. From  this  standpoint  Mr.  White  would  place  practically  all 
of  the  Kanawha  series,  as  here  defined,  below  the  Allegheny,  since 
he  states  in  the  paper  to  which  reference  has  been  made,  that  the 
Stockton  coal  at  the  very  top  of  the  Kanawha  series  would  appear 
to  be  no  higher  in  the  geologic  time  scale  than  the  Clarion  coal 
of  the  Allegheny  series  (see  page  170  1.  c). 

The  writer  has  given  reasons  (Bulletin  of  the  Geological  So- 
ciety of  America,  Vol.  XIII,  pages  119-126)  for  dissent  from  this 
conclusion  of  David  White,  as  to  the  horizon  of  the  Stockton  coal 
of  the  Kanawha  valley,  which,  as  shown  in  this  report,  is  believed 
by  the  writer  to  represent  the  Upper  Freeport  coal  at  the  top  of  the 
Allegheny  series  instead  of  the  Clarion  coal,  as  claimed  by  David 
White,  at  the  base  of  the  Allegheny  beds.  But  as  to  the  other 
members  of  the  Kanawha  series  below  the  Stockton  coal,  the  writer 
has  not  been  able  to  trace  them  with  such  certainty  as  the  one  re- 
ferred to  (Upper  Freeport),  and  hence  the  question  as  to  their 
equivalency  is  left  open  for  future  and  more  detailed  study  than  it 
has  been  possible  to  devote  to  the  solution  of  the  problems  involved. 

Eegarding  the  Kanawha  series  as  a  whole,  we  find  along  the 
Great  Kanawha  river,  between  the  Kanawha  Black  Flint  bed 
and  the  top  of  the  Pottsville  series,  six  coal  beds  which  appear  to 
be  persistent  over  considerable  areas.  These  six  beds  have  received 
local  names  along  the  Kanawha  valley  and  are  as  follows,  with 
their  supposed  equivalents  in  the  Allegheny  series: 

Stockton  (Cannelton)  =  Upper  Freeport. 
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Coalburg  =  Lower  Free])ort. 
W'inifrede  =:  U])i)er  KitUinning. 
Cedar  Grove  ■=  Middle  Kittanning. 
Campbells  Creek  ^=  Lower  Kittanning. 
Eagle  =  Clarion, 

Other  local  names  like  "Lewiston,"  "Peerless,"  "Coal  Val- 
ley," "No.  2  Gas,"  "Blacksburg,"  "Tunnel  Seam,"  etc.,  are  also 
in  use,  but  these  are  for  the  most  part  synonyms  of  those  already 
given,  or  of  different  phases  of  the  same  bed  named  where  identity 
has  not  been  recognized. 

The  foregoing  is  the  correlation  suggested  by  the  writer  in  Bul- 
letin No.  65  of  the  U.  S.  G.  Survey,  1891,  and  previously,  in  a 
paper  published  in  "The  Virginias"  for  January,  1885.  This  last 
was  the  first  serious  attempt  to  correlate  the  coals  of  the  Kanawha 
valley  with  those  in  the  Allegheny  series,  and  the  studies  upon 
which  the  results  were  founded  were  made  during  the  summer  of 
1884. 

The  writer  does  not  insist  that  this  order  suggested  above  has 
been  demonstrated  with  a  reasonable  degree  of  certainty,  except 
for  the  coal  at  the  summit  of  the  series,  in  fact  future  detailed 
stratigraphic  work  may  overturn  or  greatly  modify  the  suggested 
correlations,  but  they  are  presented  as  a  working  hypothesis  to 
remain  as  probable  until  they  are  shown  or  demonstrated  to  be 
erroneous. 

As  already  stated  in  a  former  chapter.  Prof.  Wm.  B.  Rogers 
long  ago  (1838)  described  the  Kanawha  Black  Flint,  and  dis- 
cerned its  value  as  a  key  rock  in  the  study  of  the  Kanawha  coals, 
as  well  as  its  place  in  the  stratigraphic  order,  separating  two  im- 
portant coal  series  from  each  other. 

The  coals  above  the  Black  Flint  in  the  Kanawha  valley  have 
already  been  described  under  the  Conemaugh  series,  as  the  Mason 
and  Mahoning,  or  "No.  5  Block"  coal,  and  we  shall  now  give  a 
series  of  sections  along  the  Great  Kanawha  river  from  Charleston, 
where  the  Black  Flint  bed  first  appears  above  water  level,  on 
southward  to  where  it  passes  into  the  air  from  the  summit  of  Gan- 
ley  mountain  at  Ansted. 

As  stated  under  the  Concmaugli  series,  the  Pittsburg  coal 
comes  into  the  summits  of  the  hills  a  short  distance  northwest  from 
Charleston,  and  a  connected  nearly  vertical  measurement  of  the 
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rocks  puts  its  horizon  about  800  feet  above  the  level  of  the  Ka- 
nawha BLACK  FLINT,  as  shown  by  the  section  on  pages  239-40. 
There  can  be  no  doubt  that  the  Two  Mile  limestones  shown  in  that 
section  represent  the  horizon  of  the  Ames,  or  Green  Crinoidal  bed 
of  the  Huntington  region,  only  fifty  noiles  distant,  though  these 
limestones  contain  only  fresh  water  types  of  fossils  like  Spirorbis 
carbonarius  at  Charleston. 

The  hills  surrounding  the  city  of  Charleston  extend  far  up 
into  the  red  beds  of  the  Conemaugh  series,  while  the  lower  bluffs 
of  the  valley  are  made  by  the  Mahoning  and  other  massive  sand- 
stones, which  form  the  basal  members  of  the  Conemaugh.  The 
following  section  measured  from  the  summits  at  the  head  of  Coal 
branch  run,  a  small  tributary  of  Elk  river,  a  short  distance  above 
Charleston,  will  serve  to  show  the  character  of  the  rocks  above  the 
Kanawha  black  flint: 

Ft. 

Sandstone,  massive,  pebbly 30 

Concealed  and  limestone,  Two  Mile 30 

Deep  red  shales,  with  iron  ore  20 

Shales  and  concealed,  with  iron  ore  nuggets 160 

Sandstone,  massive  40 

Concealed,  shales  and  fireclay  20 

Sandstone,  very  massive 70 

Concealed,  with  thin  coal  (Mason) 5 

Sandstone,  massive  40 

Coal  and  shale i 

Sandstone,  massive 35 

Concealed  to   the   horizon  of  the  Kanawha  black  flint, 
belowthe  bed  of  Elk  river 60 

The  Two  Mile  limestone  horizon  is  also  caught  in  the  summits 
of  the  hills  at  the  head  of  Porter's  run  on  the  south  side  of  the 
Kanawha,"  above  Charleston,  where  the  blaok  flint  is  above  water 
level,  and  the  limestone  has  been  quarried  and  burned  on  the  lands 
of  Capt.  Swan.  In  descending  Porter's  run  from  the  limestone 
quarry  the  following  succession  was  measured: 

Ft.  In.       Ft,  In.       Ft.  In. 

Sandstone,  massive 20  o 

Shales 10  o 

{limestone i     8     "| 

shales,  gray 6     o      J-      9  o 

limestone i     4     J 

Red  shale,  with  iron  ore  nuggets  35  o 

Concealed 65  o 

Sandstone,  pebbly 25  o 

Concealed  and  massive  sandstone 150  o 
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Stockton 
coal 
horizon 


25 


Coal,  Maso7t  2    o 

Concealed 50    o 

Sandstone,  massive  50    o 

Sandy  shales 30     o 

Kanawha   black  flint 5     o 

f  Tcoal    o     6     1 

coal  . .  \  slate  o     6      1-    3     6 

(coal    2     6     J 

shale,  gray 5     o 

black  slate o     8 

shales,  blue 14    o 

coal,  splint I     6 

black  slate o    4 

Sandstone,  massive  35     o 

Coal,  slat\',  impure i     3 

Shales  and  flaggy  sandstone 20     o 

I  coal,  slaty  at  top 20^ 
fireclay 06      \      2   11 
coal  and  slate o     5      j 

Shales 3    o 

Sandstone,  massive  


This  section  in  itself  shows  the  improbability  of  the  hypothe- 
sis that  the  Kanawha  black  flint  represents  the  horizon  of  the 
Ferriferous  limestone  of  Pennsylvania  and  Ohio,  and 
that  consequently,  the  Allegheny  series  of  coals,  except  the  low- 
est or  Clarion,  must  be  looked  for  above  the  Black  Flint.  The 
Charleston  people  have  looked  very  diligently  for  coal  above  this 
horizon,  and  with  the  exception  of  the  small  bed  (Mason)  noted 
in  the  section,  they  have  found  no  coal  of  value  between  the  Black 
Flint  and  the  Two  Mile  limestones  at  the  top  of  the  section,  and 
indeed  none  of  any  importance  until  they  pass  375  feet  or  more 
above  the  latter  and  reach  the  Pittsburg  bed  northwest  from  the 
city;  so  that  if  the  Allegheny  series  is  to  be  found  above  the 
Black  Flint,  two  very  strange  things  have  occurred  in  the  Charles- 
ton region,  viz.,  1st,  practically  all  of  its  five  coal  beds  (Upper and 
Lower  Freeport,  Upper,  Middle  and  Lower  Kittanning)  have  dis- 
appeared, while  at  the  same  time,  in  a  region  wliere  all  the  other 
underlying  formations  have  expanded  many  fold,  the  Allegheny 
SERIES  has  SHRiTNK  to  half  its  normal  thickness,  since  even  in  north- 
ern West  Virginia  and  western  Pennsylvania,  the  ordinary  interval 
between  the  Ames  limestone  and  the  Ferriferous  limestone  is 
550  feet,  while  here  at  Charleston  this  same  inU^rval  would  be  only 
a  little  over  400  feet  if  the  Bi.ack  Flint  represents  the  Ferrifer- 
ous limestone,  as  claimed  l)y  Mr.  David  White  in  the  publication 
to  which  reference  has  been  made.  The  ordinary  interval  from  the 
Ames  limestone  to  the  top  of  the  Allegheny  series,  or  Upper  Free- 
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port  coal,  is  about  300  feet  in  the  northern  portion  of  West  Vir- 
ginia and  the  adjoining  region  of  Pennsylvania,  and  as  it  is  only 
slightly  over  400  feet  from  the  horizon  of  the  Ames  limestone  here 
to  the  Stockton  coal,  it  is  not  a  violent  assumption,  to  say  the 
least,  to  consider  that  this  interval  has  increased  by  only  100  feet, 
while,  as  is  well  known,  the  underlying  Kanawha  and  Pottsville 
series  have  each  quadrupled  in  thickness  in  passing  from  the  north- 
ern end  of  the  state  to  the  Great  Kanawha  valley. 

Aside  from  any  evidence  derived  from  the  direct  tracing  of 
the  beds,  the  measurements  themselves,  and  the  character  of  the 
intervening  strata  at  Charleston,  where  we  can  pass  directly  from  the 
undisputed  Pittsburg  coal,  in  the  summits  of  the  hills  along  Two 
Mile  creek,  within  sight  of  Charleston,  to  the  black  flint  ledge, 
where  it  emerges  from  the  bed  of  the  Kanawha,  near  the  C.  &  0. 
railroad  station,  would  seem  to  be  conclusive  in  placing  the  latter 
stratum  at  the  base  of  the  Conemaugh  series,  as  the  writer  has 
done  on  stratigraphical  evidence,  instead  of  at  the  base  of  the 
Allegheny  series,  as  Mr.  David  White  has  done  on  paleobotani- 
cal  evidence. 

Of  course,  it  is  possible  for  most  of  the  five  coal  beds,  above 
the  Ferriferous  limestone,  to  disappear,  and  the  measures  them- 
Belves  to  shrink  to  only  half  their  normal  thickness,  in  a  region 
where  all  other  rock  series  are  expanding  many  fold,  but  it  hardly 
seems  probable,  and  hence,  until  more  evidence  can  be  adduced 
in  favor  of  Mr.  David  White' s  hypothesis,  we  must  continue  to 
regard  the  black  flint  of  this  section  as  the  basal  member  of  the 
Conemaugh  series,  and  the  underlying  Stockton  coal. as  equivalent 
to  the  Upper  Freeport  bed  of  the  Allegheny  series. 

In  this  section  along  Porters  run,  the  lower  portion  of  it  was 
measured  between  the  mouth  of  the  stream  and  the  mouth  of 
Lick  run,  next  above.  The  Stockton  coal  is  here  split  by  slate 
and  shales,  and  spread  through  an  interval  of  twenty-five  feet. 
This  is  made  plain  by  a  section  on  the  north  side  of  the  river, 
only  a  mile  and  a  half  distant,  where  the  following  succession  is 
found  in  descending  from  the  summits  of  hills,  on  the  land  of 
Mr.  Ruffner,  one-half  mile  below  the  mouth  of  Wilsons  run: 

Ft.   In.       Ft.   In. 

Sandstone,  massive,  coarse , 30    o 

Concealed 20    o 
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Sandstone,  massive,  gray 40 

Concealed 40 

Sandstone,  very  hard,  white 5 

Concealed  (contains  ^/c^ow  coal)  25 

Sandstone,  massive 100 

Concealed 20 

Kanawha  black  flhtt 4 

Shales,  sandy,  dark  gray 7 

coal,  slaty o  10 

shale,  dark o     5 

coal,  bonj'  in  center 3     o 

Coal,  Slocklon  \  shale o     i 

black  slate  o     5 

shale,  dark  gray o     8 

coal,  bony o     5 

Sandy  shale o 

Sandstone,  massive  40 

Concealed  to  level  of  Great  Kanawha  river 125 


5   10 


The  Stockton  coal  was  once  mined  at  this  localit}'  by  Mr. 
Ruffner,  but  it  contained  much  slaty  and  bony  material  along 
with  some  impure  cannel  in  the  center  of  the  main  bench. 

The  CoALBURG  COAL,  locallv  known  as  the  "Brooks"  vein,  be- 
longs in  the  concealed  interval  about  sixty  feet  below  the  Stockton 
seam. 

The  rocks  rise  rapidly  southward,  and  at  the  mouth  of  Wil- 
sons run,  the  following  measurement  was  made,  which  reveals 
another  coal  bed  under  the  Coalburg  seam: 

Ft.   In.       Ft.   In. 

Katiazvha  black  flint  5  o 

Concealed,  with  coal  blossom 12  o 

Sandstone,  gray,  micaceous 45  o 

Concealed 75  o 

Sandstone 15  o 

Coal  I  6 

Fireclav i  o 

Sandstone 20  o 

Coal,  "Point' seam,  blossom  

Concealed  to  Kanawha  river 35  o 


Here  a  thin  coal,  the  representative  of  the  Winifhp:de  bed, 
makes  its  appearance  at  147  feet  below  the  Black  flint.  It  has 
been  mined  for  local  use  on  Wilsons  run,  but  as  it  does  not  exceed 
,  twenty  inches  in  thickness  it  is  of  little  economic  importance. 
The  coal  twenty  feet  below  the  Winifrede  bed  has  been  mined 
on  the  south  side  of  the  river  near  the  mouth  of  Chapel  run,  where 
it  is  locally  known  as  the  "Point"  seam,  and  has  the  relation  to 
the  BLACK  FLINT  shown  in  the  following  section: 
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Ft.  In.       Ft.  In. 

Kanawha  black  flint 5  o 

Coal,  Stockton    5  o 

Concealed    140  o 

Coal,  Winifrede  2  o 

Sandstone  25  o 

I  coal    07"! 

"niggerhead"  o     9      \     3  3 

coal   I  II      J 

Concealed  to  Kanawha  river 145  o 

The  Kanawha  miners  give  the  name  "Niggerhead"  to  any 
hard  .black  slate  or  bone  in  the  coal  seams  of  the  region.  The 
'  'Point' '  seam  was  once  mined  on  Chapel  run  by  the  late  Dr.  Hale 
of  Charleston,  who  gave  me  the  structure  for  it  shown  above.  The 
Stockton  coal  was  also  mined  near  the  mouth  of  Chapel  run  but  it 
proved  slaty  and  impure. 

Black  Hawk  run  puts  into  the  north   bank  of  the  Kanawha 

river  nearly  opposite  the  mouth  of  Chapel  run,  and  descending  the 

steep   hill  one-fourth  mile  up  the  former  stream,    the  following 

section  was  measured: 

Ft.  In.       Ft.  In. 

Massive  sandstone  and  concealed  285     o 

Shales  and  concealed 20     o 

Kanawha  black  flint  5     o 

Pandy  shales 5     o 

Coal ,  Stockton ,  &.u^  couc&a\^A. , 5     o 

Fireclay  and  sandy  shales  5     o 

Sandstone,  massive  60    o 

'coal,  slaty    01" 

shale,  blue  o     4 

coal    o  10 

iireclay 2     o 

shale,  sandy i     3 

coal    I     o 

shale  and  fireclay  i     6 

coal    I     4 


Coal,  Coalburg, 
^^ Brooks  vein'' 


8    4 


J 


This  coal  is  locally  known  as  the  "Brooks"  seam,  and  it  has 
been  mined  quite  extensively  for  use  in  the  old  Daniel  Boone  salt 
furnace.  Its  horizon  is  midway  between  the  Stockton  coal  and  the 
Winifrede  bed. 

The  Stockton  coal  was  also  once  mined  here  in  Black  Hawk 
hollow  for  use  in  the  salt  furnaces  by  Dr.  Hale,  who  reported  it  as 
three  and  one-half  to  four  feet  thick  but  very  slaty  and  sulphurous. 

Campbells  creek  puts  into  the  north  bank  of  the  Great  Ka- 
nawha four  miles  above  Charleston,  and  at  its  mouth  a  very 
important  and  widely  persistent  coal  bed  rises  from  the  bed  of  the 
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river,  and  has  been  extensively  mined  along  Campbells  creek.  The 
following  section  was  measured  in  descending  from  the  summit  of 
a  steep  hill,  one  mile  and  a-half  above  the  mouth  of  Campbells 
creek: 

Ft.    In.        Ft.    In. 

Concealed  from  summit 45  o 

Sandstone,  very  hard,  white 10  o 

Coa/v  slute 2  o 

Sandstone,  coarse,  soft 50  o 

Sandstone,  bkiish  gray,  hard  40  o 

Concealed 40  o 

Kanaivha  black  flint 5  o 

Concealed,  with  blossom  of  r««/ near  top 90  o 

coal,  splinty    16] 

"niggerhead"  ..  c     6 

coal  \  '^^^^^  ^°°^ ^     ^ 

shale o    6 

coal,  slaty i     o 

Concealed 135     o 

Sandstone,  massive  125     o 

Coal^  ''Arno"  (Cedar  Grove)  i     3 

Shales,  sandy    15     o 

Limestone  silicious,  Campbells   creek i     o 

Shales  and  sandstone 34    o 

coal,  splint i   10 

slate  o     I 

coal   I     I 

slate  01       *-      5     8 

coal   o  10 

shale o     6 

coal   I     3 


Coal  burg,  or 
''Brooks'^ 


Coal,  Campbells  creek 


The  interval  between  the  Campbells  creek  coal  and  the  black 
FLINT,  foot  up  40G  feet  as  measured  with  the  aneroid  l)arometer, 
and  Mr.  Lovell  of  the  Pioneer  Coal  Co.,  reports  an  accurate  instru- 
mental determination  of  410  feet  for  the  same,  made  by  the  mine 
engineer. 

Here  we  get  three  new  elements  appearing  in  the  Kanawha 
series,  viz.,  the  Cedar  Grove  coal,  locally  known  as  the  "Arno"  or 
"Trimble"  seam,  a  silicious  limestone,  exhibiting  cone-in-cone 
structure,  and  the  most  important  coal  of  the  Kanawha  series,  the 
Campbells  creek  bed. 

This  coal  as  mined  along  Campbells  creek  often  presents  the 
following  structure: 

I't.    In.       Ft.   In. 

Coal  4     o 

Shale  I     o      }■      6     6 

Coal  I     6 
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In  which  there  are  only  two  benches,  the  upper  one  solid  coal 
with  no  partings,  and  separated  from  the  lower  bench  by  a  parting 
of  gray  shale  which  varies  in  thickness  from  six  inches  to  three 
feet,  even  in  the  same  mine,  and  as  we  pass  up  the  Great  Kanawha, 
thickens  to  twenty  and  even  thirty  feet,  thus  separating,  the  Camp- 
bells creek  coal  into  two  distinct  beds  of  coal,  both  of  which  have 
been  mined,  as  we  shall  see  later. 

Georges  creek  puts  into  the  north  bank  of  the  Kanawha  at 
Maiden,  one  mile  above  the  mouth  of  Campbells  creek,  and  in  de- 
scending a  steep  hill,  one-half  mile  above  the  mouth  of  the  former 
the  following  section  was  obtained: 

Ft.   In.       Ft.   In. 

Sandstone,  massive,  coarse 50  o 

Concealed 20  o 

Kanawha  black  flint 5  o 

Concealed 25  o 

Sandstone,  massive,  micaceous 50  o 

Concealed 25  o 

Sandstone,  massive 85  o 

Concealed 60  6 

Sandstone,  massive  no  o 

Concealed 80  o 

Ccoal   2     6     1 

I  shale    o     8      \ 

Coal,  Campbells  creek-{  coaX    o    6      r     5  3 

I  shale  04 

[coal,  visible  i     3 

Concealed 3  o 

Shales,  blue,  sandy 15  o 

Sandstone,  massive,  visible 25  o 

Concealed  to  Kanawha  river 45  o 

On  the  south  side  of  the  Kanawha  at  Maiden,  and  a  short  dis- 
tance above  the  C.  &.  0.  R.  R.  station,  the  following  section  was 
obtained  in  descending  from  the  summit  of  the  hill: 

Ft.   In.       Ft.  In. 

Sandstone,  massive 90  o 

Concealed 20  o 

Kanawha  black  flint  5  o 

Concealed,  with  (Toa/ blossom  (Stockton)  15  o 

Sandstone,  massive  50  o 

Concealed 30  o 

Sandstone,  massive,  micaceous 65  o 

Shale,  sandy,  gray 3  o 

Concealed 20  o 

Sandstone,  massive,  micaceous  50  o 

Shales,  sandy 2  o 
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icoal  o  8 
"niggerhead" o  ii 
coal    2     I 

Fireclay,  sandy 2 

Concealed 55 

Sandstone,  massive 130 

Coal,  Cedar  Grove,  ''Amo,''  etc w o 

Concealed  and  shales 15 

Sandstone 2 

Shales,  sandy 10 

Limestone,  Campbells  creek i 

Shales  and  sandstone 35 


1 


Coal, 
Qampbells  creek 


I 


f  coal  2     o 

fireclay  shale i     2 

coal o    4 

fireclay  shale i   10 

slaty  coal o     8 

coal o  10 

slate o     2 

coal ; I     8 

Fireclay  and  sandy  shale 7     o 

icoal,  slaty o     6     1 
fireclay 12      \      in 
coal    o     3      J 

Shale 2     o 

Sandstone,  massive,  visible 25     o 

Concealed  to  Kanawha  river 50    o 


Here  we  get  an  immense  development  of  massive  sandstone 
which  increases  the  interval  between  the  Campbells  creek  coal  and 
the  BLACK  FLINT  to  489  feet,  and  throws  the  ''Point''  seam  seventy 
feet  farther  below  the  black  flint  than  it  was  at  Chapel  and  Wil- 
son runs,  two  and  one  half  miles  north. 

In  this  general  thickening  of  the  measures  the  parting  slates 
of  the  Campbells  creek  coal  bed  also  appear  to  participate,  and  the 
little  coal  seven  feet  under  the  main  bed  is  most  probably  only  a 
"split"  from  the  former. 

The  "Point"  seam  was  once  extensively  mined  here  for  use  in 
the  old  salt  furnaces.  The  coal  is  rather  hard  and  some  of  it  bony. 
It  is  possible  that  this  bed  may  sometimes  have  been  mistaken  for 
the  Winifrede  seam  which  belongs  above  it. 

The  rocks  continue  rising  southeastward  up  the  Kanawha  river 
until  we  come  to  the  vicinity  of  Brownstown  and  Burning  Springs 
run.  nine  miles  al)ove  Charleston,  where  the  black  flint  attains 
an  elevation  of  700  feet  above  water  level,  and  in  descending  from 
a  high  point  on  Burning  Springs  run  to  the  Kanawha  river,  the  fol- 
lowing succession  was  measured: 
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Ft.   In.       Ft.  In. 

Sandstone,  massive 45  o 

Kanawha  black  flint 5  o 

Concealed 5  o 

Sandstone,  massive 45  o 

Concealed  and  sandstone 430  o 

I  coal    2     6     1 

shales  and  concea'd. 20    o      j-  24  10 

coal   2     4     j 

Sandstone,  massive 35  o 

Shales  and  concealed 35  o 

Coal,  Brownstown  2  o 

Fireclay  and  shales 5  o 

Sandstone,  massive 15  o 

Sandy  shales 10  o 

Coaly  slate o  5 

Sandy  shales  15  o 

Coaly  shale o  6 

Concealed  to  level  of  Kanawha  river 50  o 

Here  the  Campbells  creek  coal  has  separated  into  two  well  de- 
fined beds  exactly  twenty  feet  apart,  and  both  have  been  opened 
and  mined  at  several  localities  along  Burning  Springs  run.  The 
upper  portion  of  the  bed,  which  farther  up  the  river  becomes  the 
'  'Peerless' '  coal,  is  480  feet  below  the  black  flint,  while  the  lower 
member  is  502^  feet  below  the  same  datum,  thus  showing  a  thick- 
ening of  nearly  100  feet  between  these  two  horizons  in  the  four 
miles  from  Campbells  creek. 

At  the  mouth  of  Rush  creek,  below  Brownstown,  on  the  south 
side  of  the  Kanawha,  the  following  section  is  exposed: 

Ft.  In.       Ft.   In. 

Coal,  probably  Campbells  creek 

Concealed So  o 

Sandstone,  massive,  visible 20  o 

Shales,  sandy 25  o 

Coal,  slaty o  6 

Sandstone  and  sandy  shales 15  o 

Limestone,  silicious,  Can?ielton  (Stockton) i  o 

Sandy  shales  andsandstone 40  o 

Concealed  5  o 

Coal,  {Eagle),  reported  in  bed  of  Rush  creek  3  o 

Two  other  members  of  the  Kanawha  series  make  their  appear- 
ance here  near  the  bottom  of  the  section,  viz. ,  a  limestone  which 
appears  to  be  identical  with  the  one  at  Cannelton,  which  Mr.  Stock- 
ton once  burned  for  cement,  and  hence  is  often  termed  the  Stock- 
ton CEMENT  BED.     Then  below  this,  in  the  bed  of  Rush  creek,  a 
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coal,  with  a  thickness  of  three  feet,  is  reported  to  have  been  found 
when  the  C.  tt  0.  R.  R.  piers  for  the  bridge  across  that  stream  were 
built.  This  would  come  at  the  horizon  of  the  Eagle  seam  found 
at  Cannolton  and  southward. 

On  the  north  side  of  the  KanaAvha  just  opposite  the  Browns- 
town  ferry,  the  following  section  was  measured  from  the  top  of  the 
steep  adjoining  hill: 

I't.   In.       Ft.  Iti. 

Concealed  from  sumtnit 30  o 

Kanawha  black  fliyit 5  o 

G?^/ and  shale,  Stockton 5  o 

Concealed 10  o 

Sandstone,  massive 95  o 

Shales  and  concealed 30  o 

Sandstone,  massive 40  o 

Sandy  shales  and  concealed 25  o 

Sandstone,  massive,  micaceous  160  o 

Shales,    sandstone,    and   concealed,  with    Campbells 

creek  coal  near  base 130  o 

Sandstone,  massive 40  o 

Concealed 35  o 

Coal,  Broivnstozvn 

Concealed  to  river  level 150  o 

This  is  the  crest  of  the  anticlinal  wave  which  crosses  the  Great 
Kanawha  at  Brownstown,  and  carries  the  black  flint  to  an  eleva- 
tion of  720  feet  above  water  level.  From  this  point  southeastward 
up  the  river,  the  rocks  decline  and  the  flint  comes  down  to  within 
600  feet  or  less  above  the  Kanawha  river  a  few  miles  above. 

On  Simmons  creek,  which  puts  into  the  north  bank  of  the 
Great  Kanawha  just  above  Brownstown,  the  Cedar  Grove  coal  has 
been  mined,  and  there  the  following  succession  was  observed: 

Ft.   In.       Vi.  In. 

Sandstone,  massive 

Coal,  Cedar  Grove 3  4 

Concealed 75  o 

F'ireclay 2  o 

Concealed 23  o 

Coal,  Campbells  creek  

Sandy  shales  and  concealed 40  o 

Sandstone,  massive 40  o 

vSandy  .shales  and  concealed 25  o 

I  'oal,  bl  ossom 

Bhales 5  o 

Sand.stone,  massive 30  o 

Sandy  shales  and  flaggy  sandstone 35  o 

I/iinestone,   silicious i  o 

Hhales,   sandy 15  o 
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Slate,  black o  6 

Shal  es 7  o 

Saudstone,  flaggy,  to  creek  level 20  o 

At  the  mouth  of  Simmons  creek  both  the  Cedar  Grove  bed  and 
one  of  the  benches  of  the  Campbells  creek  bed  have  been  mined 
and  exhibit  the  following  relations  to  each  other: 

Ft.  In.       Ft.  In. 

Sandstone,  massive 25  o 

Coal,  Cedar  Grove 3  4 

Concealed 10  o 

Sandstone,  massive 15  o 

Concealed 75  o 

■  Coal,  Campbells  creek 

Concealed 20  o 

Sandstone,  massive  30  o 

Concealed 25  o 

Coal,  Brownslown  

Shales  and  concealed 5  o 

Sandstone,  massive 35  o 

Concealed 45  o 

Sandstone,  massive 25  o 

Concealed  to  level  of  Kanawha  river 45  o 

About  one  mile  and  a-quarter  above  the  mouth  of  Simmons 

creek  the  following  section  was  measured  near  the  mouth  of  a  small 
stream: 

Ft.  In.       Ft.  In. 

Sandstone,  massive 100  o 

Concealed 20  o 

Kanawha  black  fiint  5  o 

Concealed 20  o 

Sandstone,  very  massive 75  o 

Shales  and  concealed 65  o 

Gray  shales 5  o 

Coal,  Wini/rede,  visible 2  o 

Concealed  and  massive  sandstone 100  o 

Coal,  blossom 

Concealed  and  sandstone 190  o 

Sandstone,  massive 50  o 

'coal o     5     1 

shale o     6      >■      3  I 

coal    2     2     J 

shale 10  o 

coal 

Concealed 7  o 

Sandstone,  massive  35  o 

Concealed  and  sandy   shales 35  o 

Coal,  Brownslown  

Shales 5  o 

Sandstone,  massive , 25  o 

Concealed  to  level  of  Kanawha  river 65  o 


Coal, 
Campbells    creek ' 
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In  this  section  the  Campbells  creek  coal  is  found  at  507  feet 
below  the  black  flint,  and  the  latter  at  692  feet  above  the  Ka- 
nawha river,  instead  of  720  as  at  Brownstown,  thus  showing  that 
the  dip  has  changed  to  the  southeast.  Both  benches  of  the  Camp- 
bells creek  coal  have  been  opened  here,  but  the  lower  opening  had 
fallen  shut  and  the  thickness  of  that  member  could  not  be  measured. 

Witchers  creek  puts  into  the  north  bank  of  the  Great  Kanawha 
two  miles  and  a-half  above  Simmons  creek,  and  along  this  stream 
between  its  mouth  and  Laurel  branch  two  miles  above,  Mr.  C.  C. 
Lewis  of  Charleston,  once  constructed  a  very  accurately  leveled  sec- 
tion of  the  strata  which  reads  as  follows,  beginning  at  the  highest 
summit. 

Kt.  In.       Ft.  In. 

Sandstone,  hard,  white,  pebbly 35  o 

Coal,  Mason,  blossom 

Concealed 175  o 

Kanawha  black  flint 5  o 

Concealed 18  o 

Coal,  Stockton  2  6 

Concealed  and  sandstone 23  o 

Coal,   hard,  Lewiston    4  o 

Sandstone  and  concealed 54  o 

(coal   20^ 

slate I     o      \      4  o 

coal   I     o     J 

Concealed 50  o 

coal   2     4      I 

slate,  gray o     i 

Coal  Winif rede  ■  coal    2    o      j-     6  6 

slate,  black o     i 

I  coal    2     o     J 

Sandstone,  massive  and  concealed  78  i 

Otww^/ rt^a/ and  bituminous  slate  2  6 

Concealed  and  shaly  sandstone  i\  6 

Coa I,  streak  

Concealed 18  i 

Coal I  2 

Concealed  (steep  bluff ) 86  8 

Coal^  Cedar  Grove 3  7 

Concealed  to  level  of  Laurel  run ..  77  o 

Interval  to  Kanawha  river 120  o 

This  mcasurenicnt  i)uts  the  Cedar  Grove  coal  870  feet  below 

the  black  flint. 

The  coal  called  Lewiston  is  probably  only  a  "split"  frojn  the 
Stockton  seam  above.  The  original  "licwiston"  bed  was  the  one 
now  called  Winifrcdc;,  but  by  a  singular  p()j)ular  error  the  name 
has  been  transferred  to  the  hori/.on  in  (juestion. 
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Macfarlane's  old  coal  works  are  about  one-half  mile  above 
the  mouth  of  Witchers  creek,  and  m  descending  the  steep  hill  at 
that  locality  the  following  section  was  measured: 

Ft.   In.       Ft.   In. 

Concealed  to  top  of  knob 200    o 

Kanawha  black  flint  

Concealed 15     o 

Sandstone,  visible 30     o 

Concealed 180    o 

r  coal,  soft o     8 

splint  coal i     8 

CoalWinifrede\co2X,  soit 141-42 

I  shale o     2      | 

[  "gray"  splint o     4     J 

Concealed 175     o 

Sandstone,  massive 20     o 

Coal,  Cedar  Grove 2    o 

Concealed 100    o 

Coal,  Campbells  creek 

Concealed  to  river  level 85     o 

About  one  mile  southeast  from  this  last  locality,  and  at  the 
month  of  Fields  creek  or  Winifrede  junction,  the  Winifrede  coal 
was  once  extensively  mined,  and  in  descending  from  the  summit 
there  the  following  section  was  constructed: 


Ft.  In.       Ft.  In. 


Sandstone,  massive 

Concealed 

Kanaivha  black  flint 

Concealed 

Coal,  Winifrede 

Concealed,  (mostly  sandstone) 
'coal 


Coal,  '■'■PoinV  seam.. 


o     8 

cannel  slate  i     o 

shale,  gray  2     6 

coal   o  10 

shale,  gray o     2 

coal     I     2 

Concealed 

Sandstone,  massive 

Concealed  and  shaly  sandstone  

Coa/,  blossom  

Shaly  sandstone  and  concealed 

Limestone,  silicious 

Sandston e ,  m assive 

Concealed 

Coal,  blossom  

Shales,  sandy  and  concealed 

Limestone,   silicious  

Sandstone,  massive 

Coal,  Peerless,  upper  bench  of  Campbells  creek... 

Fireclay 

Concealed  and  sandstone 


25 

0 

20 

0 

5 

0 

170 

0 

3 

6 

45 

0 

6     4 


45 

0 

5 

0 

50 

0 

90 

0 

I 

0 

20 

0 

20 

0 

35 

0 

I 

0 

25 

0 

2 

4 

I 

3 

25 

0 
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Coal,  Blacksburg,  (lower  bench  of  Campbells  creek 

bed) 4    o 

Concealed  to  Kanawha  river 50    o 

The  interval  here  between  the  iu^ack  flint  and  the  upper  or 
"Peerless"  nieiiiher  of  the  Campbells  ereek  coal  foots  iip  517  feet, 
and  the  elevation  of  the  flint  above  the  Kanawha  river  is  about 
600  feet,  or  120  feet  less  than  at  l>rownstown,  on  the  crest  of  the 
anticlinal. 

Two  well  denned  nienibers  of  the  C'ani])b('lls  creek  coal  have 
been  oi)ened  and  mined  here,  though  the  ii}i{)er  one,  called  the 
Peerless  seam,  is  the  better  of  the  two,  being  very  free  from  slate 
and  a  rich  gas  coal. 

About  half-way  between  Brawleys  run  and  Coalmont  a  small 
stream  desct'mling  the  steep  hillside  has  vmcovered  a  line  section 
in  the  lower  portion  of  the  Kanawha  series  as  follows: 

Ft.   In.       Ft.   In. 

Sandstone 10  o 

Limestone,  silicious i  o 

Shales  and  shaly  .sandstone 20  o 

Coal  o  6 

Shales 20  o 

Coal,  Cfilar  Crovcl i  2 

Concealed     40  o 

Sandstone  and  .sand}' shale  7  o 

Coaly  slate  and  fireclay i  o 

Shales,  ^ray,  fos.sil  plants 8  o 

Coal,  Peerless  2  6 

Fireclay,  sandy 2  o 

Sandstone,  shaly 8  o 

Coal  and  coaly  shale  i  4 

Sandy  shales 10  o 

f  coal    I     6      1 

I  shale o     8 

Coal,  Blacksburg  \  coi\\    02      [-44 

shale I     2      I 

[coal   o  10      J 

Sandstone,  ma.s.sive,  to  C.  &  O.  R.  R.  level  10  o 

All  of  the  coal  from  the  Peerless  bed  down,  belongs  at  the 
horizon  of  the  Campbells  creek  coal  bed. 

Near  Brawley's  run  the  following  section  was  measured: 

Ft.   In.       Ft.   In. 

Kanaiuha  black  Jlinl 5  o 

Cf)n(ealed 5  o 

Coal,  hVri-^oxti,  Stockton  

Sandstone  and  concealed 85  o 
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Winifrede  coal 


Coal,  blossom,  Coalbiirg 

Concealed  and  sandstone 65     o 

Coal o    8 

Shales 6    4 

coal  o     I 

drawslate o     8 

'niggerhead"  o     \% 

coal   2     9 

slaty  coal o     i^ 

Concealed 365 

Coal,  Peerless  (Campbells  Creek)  2 

Concealed  to  C.  &  O.  R.  R  30 

Concealed  to  Kanawha  river    47 


3     9 


The  interval  from  the  black  flint  to  the  upper  member 
( *  'Peerless' ' )  of  the  Campbells  creek  coal  is  530  feet,  and  the  black 
FLINT  is  610  feet  above  the  Kanawha  river  in  this  section. 

On  the  north  bank  of  the  Kanawha  river,  at  Lock  No.  4,  a 
fine  exposure  of  the  strata  has  been  made  by  the  Government 
quarry,  and  in  descending  the  hill  at  this  point  the  following  in- 
teresting section  is  exposed: 


Ft.  In.       Ft.  In. 

Sandstone,  massive 30    o 

Concealed 20    o 

Sandstone 5    o 

Shales,  gray 5     o 

i  coal,  impure   o     6     "| 
shale o    4      >-     3     o 
coal    2     2     J 

Shales  and  concealed 40     o 

Limestone,  Campbells  creek i     o 

Shales,  sandy 20    o 

f  coal I     3 

sandy  shales 7 

coal    I 

fireclay,  sandy 2 

Campbells  \  sandstone 14 

creek. 


CoaL 


9    9 


22 


44 


o 
6 
o 
o 

sandy  shales 6     6 

coal   o  10 

shales,  sandy 10     8       )-  11   10 

[coal o    4 

Concealed  to  Kanawha  river 75     o 

By  the  thickening  up  of  parting  slates  the  Campbells  creek 
coal  occupies  44  feet  of  rock  interval  at  this  locality,  while  possi- 
bly some  other  layers  below  are  not  included.  The  top  portion  of 
the  bed  represents  the  "Peerless  coal,"  extensively  mined  on  the 
opposite  side  of  the  Kanawha  river  as  a  gas  coal.  The  Campbells 
creek  limestone  exhibits  the  cone-in-cone  structure  and  is  impure 
and  sandy. 
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One  mile  above  this  last  locality,  Mr.  C.  C.  Lewis  of  Charles- 
ton, many  years  ago  leveled  a  section  from  the  summits  of  the 
lofty  hills  opposite  Coalburg,  to  the  Kanawha  river,  securing  a 
nearly  complete  exposure  of  the  difTerent  strata.  This  section  was 
published  in  "The  Virginias,"  page  137,  Sept.  1882,  and  is  as 
follows: 


Sand  rock,  top  of  river  blufiF. 

Slate 

Conglomerate  rock 

coal   


Ft.  In.       Ft.  In. 


33    6 

12      O 
II       O 


Coal,  ''Big''  bed, 
{Mason) 


li 


slate  2 

coal  2 

"niggerhead"   o 

coal   4 

soapstone 3 

[coal    4 

Limestone  nodules i 

Hard  sand  rock 39 

Rotten  sandstone  17 

Coarse,  white  sand  rork 37 

Red  sandstone 3 

Fireclay _ i 

Coal  (Mahoning,  No.  5  Block,  etc.  ) 

Coarse  sandstone  

Iron  nodules 

(Kanawha)  black  flint  ledge 

Hard  sandstone 13 

Coal 2     6     "I 

White  sandstone 4    5      [■    (Stockton)...  11 

Coal,    "Lewiston"  ..46     j 

Slate    2 

Sandstone 32 

Coal,  Coalburg  4 

Slate 8 

Coal,  outcrop  showing 2 

Sandstone 76 

Coal,  slate  and  iron  ore  mixed  (  IV ini/rede)  

Slate 2     o 

Sandstone 44     5 

Hlate,  with  iron  ore  nodules   23     9 

Coal,  outcrop 2     o 

Sandstone 59     9 

Slate    3     6 

Iron  ore i     o 

("ort/,  outcrop I     o 

Sandstone 71     4 

Dark  slate ir     4 

Coal,  Cedar  Grove  

Fireclay 5     o 

Friable  sandstone  42     9 

Coal  I     o 

Sandstone  25     6      J 

Coal,  Campbells  creek,  upper  (Peerless) 

Sandstone 


\    17 


99    6 


2  o 

64  8 

I  6 

7  o 


50    3 


5    o 


74     3 
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Coal,  Campbells  creek,  lower    middle)  bed    3  o 

Sandstone 15  o 

Coal,  Blacksburg,  (Campbells  creek,  lower) 4  6 

Concealed  to  low  water  of  Kanawha  river 26  6 


Total 830    o 

From  black  flint  to  top  of  Campbells  creek  coal 452    3 

bottom        "  "         "     493     3 

Kanawha  black  flint  ahoY&K.2ina.\^^\\a.  river 519     6 

The  names  in  parentheses  were  added  by  the  writer,  otherwise 
the  identifications  are  those  made  by  Mr.  Lewis. 

This  section  shows  beyond  any  question  that  the  Campbells 
creek  coal  is  represented  by  the -"Peerless"  and  "Blacksburg" 
seams  of  this  region,  with  frequently  an  intermediate  bed.  Also 
that  the  "Lewiston"  bed  is  simply  a  "split"  from  the  Stockton 
seam. 

The  interval  given  by  Mr.  Lewis  between  the  black  flint  and 
the  Coalburg  seam  is  less  than  the  writer  found  in  this  region,  and 
it  probably  resulted  from  his  not  finding  the  Coalburg  bed  opened 
immediately  below  the  crop  of  the  flint,  since  near  this  same  local- 
ity, the  writer's  measurement  foots  up  ninety  feet  between  the 
Coalburg  bed  and  the  base  of  the  black  flint.  With  this  correc- 
tion, which  would  add  about  thirty-five  feet  to  the  interval  in 
question,  and  put  the  top  of  the  Campbells  creek  coal  (Peerlesss 
member)  487  feet  below  the  flint,  the  section  will  agree  fairly  well 
with  that  published  on  page  300,  and  made  in  this  same  region,  or 
rather  one  mile  above.  This  addition  would  make  the  interval 
between  the  black  flint  and  the  base  of  the  Blacksburg  bed  515-|- 
feet,  or  only  twenty-two  and  a-half  feet  more  than  that  given  (493). 

Between  Coalburg  and  East  Bank,  on  the  south  side  of  the 
Kanawha  river,  the  following  section  was  measured: 

Ft.   In.       Ft.   In. 
Sandstone,  massive 25     o 

{coal o     3     1 
shale    08  ,   ^ 

coal 06^^^ 
black  slate o     6     J 

Kanaivha  black  flirit 5     o 

Concealed  with  coal  blossom  (6'fo(;,^i'c«)  40    o 

Coal,  Lewiston  ..^'^'^-^''^^f^'  °    M     2  10 

'  t  coal,  splint  2     7      J 

Concealed,  sandstone  and  shales 45     o 

f  coal,  splint  08"] 

I  "niggerhead" o     8      | 

Coal,  Coalburg  \  coal,  splint  2     4      !-      6     2 

slate,  gray i     4      | 

coal,  soft I     2     J 
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260 


93     6 


Concealed 50    o 

Coal,  splint,  Winifrede i     8 

Concealed 200  o 

Sandstone,  massive  24  o 

Shales  and  concealed 23  o 

Limeston«,silicious i  6 

Sandstone,  massive 8  6 

Shales,  gray,  full  of  fossil  plants      3  o 

Coal,  Cedar  Grove 2 

Fireclay    2  o     ~ 

Concealed  and  shales 35  o 

Coal  o  6 

Shales,  sandstone,  and  concealed  35  o 

Coal,  streak 

Shales 10  o 

L  inie stone,  Campbells  creek i  o 

Shales  and  concealed 10  o 

{ coal.  Peerless i  8 

shales 10  o 

I  coal  ..o    3      \ 

roa/...  X  shale..4     o      >•      4  7 

^'^-^*^''^^^^*\hales;Wul:"....'...i   10    o 
coal      i  coal . i  10     \ 
Blacks-\s\2X&.o    4      I     3  10 
burg     ( coal  .18     J 

Concealed  and  sandstone 30    o 

Sandy  shales  and  shaly  sandstone  to  Kanawha  river..  20    o 


Coal, 


30 


Tills  section  gives  a  complete  exposure  of  the  three  members 
of  the  Campells  creek  coal  and  also  shows  an  interval  of  502  feet 
between  the  black  flint  ledge  and  the  top  (Peerless)  member  of 
that  multiple  bed. 

About  half  way  between  Crown  Hill  and  Paint  creek  stations, 
the  following  section  was  measured  in  descending  the  steep  point 
above  the  old  Doddridge  coal  openings: 


Ft.  In.       Ft.  In. 

oal,  blossom 

Kauawha  black  flint 5     o 

Concealed  and  mas.sive  sandstone 25     o 

i  coal,  splint  o    8     "| 
"niggerhead"  o     2      V      4     3 
coal,  splint 3     5      ) 

Concealed  and  sandstone 100    o 

coal,  splint 10] 

"niggerliead  ' o     4 

Coal,  Coalburg  J  coal,  splint 3     o 

shale o   10 

coal,  soft    I     o 

Concealed  and  sandstone 50 
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'coal,  slaty o  4 

shale 2  o 

coal,  slaty o  6 

Coaly    Wini/rede\  shale o  6      }-     8    7 

coal,  slaty o  3 

fireclay,  impure i  8 

coal,  splint 3  4 

Concealed  to  Kanawha  river  level 465     o 

The  elevation  of  the  black  flint  is  here  659  feet  above  the 
level  of  the  Kanawha  river.  The  center  of  a  syncline  crosses  the 
river  near  Cedar  Grove  and  East  Bank,  since  the  rocks  rise  to  the 
southeast  quite  rapidly  above  those  points,  the  flint  being  seventy- 
seven  feet  higher  from  water  level  in  the  last  section  than  in  the 
one  near  East  Bank. 

On  the  north  side  of  the  Kanawha,  and  just  below  Cedar 
Grove,  the  following  section  was  measured: 

Ft.  In.       Ft.   In. 

Sandstone,  massive,  gray 30  o 

Sandy  shales 25  o 

Coal  I  o 

Fireclay  and  sandy  shales 5  o 

Sandstone 10  o 

Shales •. 5  o 

Coal  o  4 

Shales 5  o 

icoal,  soft o  6 
coal,  splint 2  5 
coal,  softer o     2 

Concealed 100  o 

Coal,  Blacksburg 4  o 

Concealed  to  Kanawha  river 25  o 

This  is  the  type  locality  of  the  Cedar  Grove  coal  which,  al- 
though thin,  has  been  extensively  mined  in  this  region  on  both 
sides  of  the  river. 

The  Blacksburg  division  of  the  Campbells  creek  bed  was  once 
mined  here  by  a  tunnel  under  the  public  road,  and  hence  has  been 
frequently  called  the  "Tunnel"  seam. 

Three  miles  above  Cedar  Grove  the  following  section  was 
measured  near  Lock  No.  3  at  the  Government  quarry: 

Ft.  In.      Ft.  In. 

Sandstone,  flaggy 10     o 

Shales,  sandj 4     o 

Coal     o     4 

Shales 4    o 

Coal,  Cedar  Grove 2  10 
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Concealed 75  o 

Coal,  blossom,  Peerless 

Sandy  shales 12  o 

Coal 2  o 

Fireclayand  shales 17  o 

Coal,  Blacksburg  2  4 

Fireclayand  shales 10  o 

Sandstone,  massive,  gray  20  o 

Concealed  to  Kanawha  river So  o 

About  one-half  mile  above  Lock  No.  3,  a  very  high  point  rises 
abruptly  from  the  river,  and  in  descending  the  same  the  following 
section  was  measured: 

Ft.   In.       Ft.  In. 

Concealed  from  top  of  knob 75     o 

Sandstone,  massive,  pebbly 25     o 

Concealed  and  sandstone 75     o 

Sandstone   hard,  gray 55     o 

Coal,  Mason,  visible  2     o 

Concealed 20     o 

Sandstone,  gray,  massive 130     o 

Shale,  sandy  and  concealed 15     o 

Coal,  blossom 

Shales,  sandy 5     o 

Sandstone,  massive  25     o 

Shale,  sandy 10    o 

Coal I     o 

Kanawha  black  flint 7    o 

Sandy  shales 35     o 

coal,  bony   o     4     ~1 

coal,  splint 2     ^Yz 

slate  o     oYz 

coal o    4 

"niggerhead" o     2 

coal,  splint i   10 

Shales 10    o 

Sandstone 2     o 

Fireclay i     o 

Coaly  slate  i     o 

Shale 5     o 

{splint    49^ 
slate  o     1      I      5     4 
splint  o     6      ) 

Concealed 15     o 

Sandstone,  massive ..  45     o 

Concealed 15     o 

Coal,  blossom ,   Win  if  rede 

Concealed  and  massive  sandstone    30     o 

Concealed 20     o 

Sanilstone,  massive  20     o 

tw/,  blossom 

Concealed 20     o 

Sandstone,  massive 10    o 

Shales  and  concealed 5     o 

Coal,  blossom 

Shales  15     o 

Sandstone,  massive  10    o 


Coal,    Leiviston.. 
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Shale  20    o 

Sandstone 25     o 

Concealed 70    o 

Shale,  fossil  plants 5     o     J 

Coal,  Cedar  Grove 3    o 

Concealed 30    o 

Limestone,  Campbells  creek,  impure i     o 

Concealed 25     o 

Coal,  Peerless 2    6 

Concealed 35     o 

{coal  2  10     \ 
shale o     8      >-     4     6 
coal   I     o     J 

Concealed  to  river  level 145     o 

This  section  exhibits  one  of  those  sudden  changes  in  the  inter- 
vals, separating  important  strata,  for  which  the  Kanawha  region  is 
noted.  The  upper  member  of  the  Stockton  coal  is  gone  entirely, 
while  the  interval  separating  the  Lewiston  division  of  the  Stockton 
coal  from  the  Coalburg  bed,  is  reduced  to  only  nineteen  feet,  thus 
putting  the  latter  bed  only  fifty-nine  feet  below  the  black  flint, 
instead  of  90  to  100  feet,  its  customary  distance,  unless  indeed 
the  coals  could  both  be  members  of  the  Stockton  bed,  which  hardly 
appears  possible  in  view  of  the  short  interval  between  the  black 
FLINT  and  Blacksburg  coal,  viz.,  486  feet,  instead  of  515^  as 
given  by  the  section  on  page  300,  thus  indicating  a  thinning 
of  the  intervals  in  the  Kanawha  measures,  possibly  as  a  correlative 
of  the  thickened  intervals  shown  by  the  great  sandstone  deposits 
above  the  black  flint,  since  the  immense  sandstone  below  the 
Mason  coal  stands  out  in  a  giant  wall,  130  feet  high  without  a 
break.  The  coal  blossom,  fifteen  feet  below  that  great  sandstone, 
probably  represents  the  "No.  5  Block"  seam  of  the  region,  although 
it  is  only  forty-one  feet  above  the  flint,  instead  of  sixty  to  seventy 
feet,  the  usual  interval. 

Another  low  anticlinal  wave  crosses  the  Kanawha  river  at  the 
mouth  of  Paint  creek,  and  the  rocks  dip  to  the  southeast  slowly 
for  about  three  miles  as  we  pass  up  the  river. 

Just  above  Dego  we  see  a  concretionary  limestone  deposit  at 
about  sixty  feet  under  the  Blacksburg  coal,  and  ten  feet  above  the 
C.  &.  O.  R.  R.  grade.  This  would  represent  the  Cannelton  lime- 
stone, or  cement  bed. 

About  two  and  a-half  miles  above  Dego,  we  get  the  following 
section  of  the  measures  in  descending  from  the  summit  of  the  hill 
on  the  south  bank  of  the  river: 
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Ft.   In.       Ft.   In. 

Kanawha  black  flint  5     o 

Concealed  and  shales 60    o 

fcoal,  splint i     9 

"niggerbead" o     2 

Coal,  Coalbiirg  \  coal,  splint  o  10      |-     3  10 

I  dark  slate  o     3 

[coal,  soft o  10 

Concealed 70    o 

Sandstone 5     o 

!coal,  splint 3     o      ) 
slate,  hard,  sandy o    4      V      4     2 
coal   o  10      ) 

Concealed 375     o 

fcoal,  gas  2     4 

I  slate  and  impure  coal  ...  o     4 

Coal,  Blacksburg  \  coal  i     4      [     8    4 

I  fireclay 3     6 

[coal    o  10 

Concealed  to  river  level 75 


Black  flint  above  Kanawha  river 601     4 

"  "       Blacksburg  coal 518    o 

About  three-fourths  of  a  mile  above  this  last  locality,  we  come 
to  the  property  of  the  Kanawha  Mining  Co.,  and  there  get  the  sec- 
tion already  given  on  page  373.  This  is  a  very  important  section, 
since  it  reveals  the  Stockton  seam  separated  from  the  black  flint 
by  an  interval  of  twenty-five  feet, and  also  shows  that  the  "Lewiston" 
bed  is  simply  a  "split"  from  the  main  Stockton  coal,  here  fully 
developed.  Then,  too,  in  their  proper  order  below,  come  the  Coal- 
burg,  Winifrede  and  the  multiple  bedded  Campbells  creek  coal,  the 
basal  member  of  which,  the  Blacksburg  division,  is  here  beginning 
to  assume  much  importance. 

About  one-fourth  of  a  mile  above  the  last  locality,  the  follow- 
ing section  was  measured  at  the  Union  Coal  Co.'s  works; 


Ft.    In. 


Ft.    In. 


Sandstone,  massive 25 

Concealed 35 

Kanaivha  black  flint  5 

Concealed 175 

fcoal,  soft o     6 

splint  o     3 

coal,  soft o  10 

splint  o    3 

coal,  soft o     8 

splint o     4 

coal,  soft o  10 

slate,  gray o     4 

coal,  soft o     3 

black  rock o     4 

splint  o     2 

coal,  s(jft  o     8      J 


Coal, 
Winiftede 


5     5 
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Fireclay 2     o 

Concealed 20    o 

coal    o     6 

shale o     2 

Coal. .\coal   i     2 

shale o     2 

coal   o  10 

Concealed 330 

f  coal   o  10 

coal,  hard,  splinty o     6 

coal   o     8 

shale o    4 

Coal,  Blacksburg  \  coal  01      j-     6     7 

shale o     2 

coal   2     8 

shale o     6 

coal   o  10     J 

Concealed  to  level  of  Kanawha  river  125 


The  Winifrede  bed  exhibits  layers  of  soft  bituminous  coal  al- 
ternating with  the  hard  splint  coal,  the  whole  making  an  admira- 
ble steam  fuel. 

The  Blacksburg  bed  is  shipped  as  a  gas  coal,  except  the  splinty 
layer  near  the  top,  which  is  separated  for  fuel.  The  whole  bed  is 
termed  the  "No.  2  Gas"  seam  in  this  region.  The  Peerless  mem- 
ber of  the  Campbells  creek  coal  occurs  fifteen  to  twenty  feet  above 
the  Blacksburg  member,  but  was  not  visible  in  the  immediate  line 
of  the  section. 

On  the  north  side  of  the  Kanawha  river,  just  opposite  the 
mouth  of  Paint  creek,  the  following  section  was  measured  in  de- 
scending the  steep  hillside: 

Ft.  In.       Ft.  In. 

Kanawha  black  flint 5  o 

Concealed 400  o 

Sandy  shales 20  o 

Coal,  Cedar  Grove 3  o 

Concealed 30  o 

Limestone,  Campbells  creek  [con^-in-cone) 2  o 

Shales  and  sandstone 18  o 

Coal,  Peerless 2  o 

Sandy  shales 25  o 

Coal,  blossom 

Shales 10  o 

Coal,  Blacksburg  3  o 

Shales,  sandstone,  and  concealed  to  Kanawha  river...  135  o 

The  Campbells  creek  limestone  in  the  section,  exhibiting  the 
"cone-in-cone"  structure,  which  characterized  it  all  along  the  val- 
ley, is  an  important  witness  to  the  correctness  of  the  stratigraphic 
correlations  shown  in  these  sections. 
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At  the  quarry  where  the  stone  for  Lock  No.  2  was  obtained, 
one  mile  below  C'annelton,  on  the  north  side  of  the  Kanawha  river, 
the  following  section  was  measured: 

Ft.   In.       Ft.  In. 

Coal,  blossom,  Peerless 

Shales 40  o 

Coal o  4 

Shales 15  o 

!coal   4     6      "I 

slate o    4      >■      5  6 

coal   o     8     J 

Fireclay  and  sandy  beds 5  o 

Sandstone,  massive    35  o 

Coal I  8 

Concealed  and  shales 35  o 

L imesione,  Cannelion  { Stockton  cement ) 2  4 

Shales  and  concealed  to  Kanawha  river 55  o 

About  one-fourth  of  a  mile  above  the  locality  of  this  last  sec- 
tion, and  at  the  mouth  of  Staten  run,  the  following  section  was 
measured: 

Ft.  In.       Ft.  In. 

Coal,  blossom.  Cedar  Grove 

Concealed 5  o 

Sandstone,  massive  40  o 

Shales,  sandy 25  o 

Coal o  ID 

Shales 5  o 

(Tba/ and  shale o  10 

Sandy  shales,  with  nuggets  of  cone-in-cone  limestone 

near  center 10  o 

Coal,  slaty o  8 

Shales,  sandy 15  o 

Coal,  Peerless i  9 

Shales 10  o 

Coal  o  4 

Shales,  sandy 15  o 

Coal,  Blacksburg 5  o 

Concealed  and  sandstone 35  o 

!coal   I     6      1 

fireclay  and  shale 2     o      >•      4  o 

coal    o     6     j 

Shales  anfl  sandstone 35  o 

Liuicstone,  Cannelion 2  3 

Shales  and  sandstone 35  o 

C(7ff/,  top  only  visible  in  bed  of  mn  i  o 

Concealed  to  Kanawha  river 20  o 

Here  a  bed  of  coal  appears  in  the  bottom  of  Staten  run,  which 
comes  at  the  horizon  of  the  "Eagle"  seam,  mined  farther  up  the 
river. 

The  limestone  above  it  is  the  one  formerly  burned  into  cement 
by  Mr.  Stockton,  and  hence  often  called  the  Stockton  Cement  bed, 


WEST  VIEGINIA  GEOLOGICAL  SURVEY. 


527 


but  which  was  named  by  the  writer  the  Cannelton  limestone,  from 
the  town  of  Cannelton  just  above  where  this  section  was  made. 

A  short  distance  above  Staten  run  we  come  to  the  town  of 
Cannelton,  and  the  plant  of  the  Cannelton  Coal  Co.,  which  mines, 
or  at  least  formerly  mined,  the  Stockton  cannel  coal  in  the  sum- 
mit of  the  mountain,  as  well  as  the  "No.  5  Block"  coal  on  above 
it,  and  where  the  writer  once  measured  the  section  given  on  page 
372.  This  is  the  locality  where  the  coal  at  the  summit  of  the  Ka- 
nawha series  received  the  name  "Stockton,"  and  which  was  later 
termed  the  Lower  Cannelton  coal  by  the  writer  in  his  "Virginias" 
paper,  heretofore  mentioned.  The  name  Stockton,  however,  has 
been  retained  by  the  U.  S.  G._  Survey,  and  is  still  used  by  many 
of  the  operators,  so  that  the  name,  Cannelton,  has  been  discarded 
in  this  report,  and  the  old  one  (Stockton)  used  instead. 

The  Blacksburg  division  of  the  Campbells  creek  coal  has  been 
extensively  mined  at  Montgomery  and  on  Morris  creek,  which  puts 
into  the  south  bank  of  the  Kan-awha  just  below  that  town.  On 
this  stream  the  interval  of  twenty  feet  or  more,  which  often  sepa- 
rates the  Peerless  division  of  the  Campbells  creek  bed  from  the 
lower  or  Blacksburg  member,  is  seen  to  thin  away  almost  com- 
pletely about  one  mile  from  the  Kanawha  river,  as  shown  in  the 
following  sections,  the  first  of  which,  at  the  Excelsior  Company's 
mine,  shows  the  usual  section  thus: 

Ft.   In.       Ft.   In. 


Coal^  Peerless 2 

Shales 20 

fcoal  o     5 

shale o     i 

I  coal  o  10 

I  splint o     2 

I  coal  o     8 

Coal ^  Blacksburg  ^  "black  band" o     o}i  \     9     ^^ 

coal o     3 

shale o     2 

coal    3     2 

shale 2     6 

coal   I     6 

Concealed 75 

Limestone,  Cannelton 2 

Concealed  to  creek  level 5 


At  the  Eureka  mine,  three-eighths  of  a  mile  farther  up  Morris 
creek,  the  following  section  is  exposed: 
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Ft.   In.       Ft.  In. 

Sandy  shales 30     o 

Coal,  Peerless 2     8 

Shale  and  black  slate i     6 

coal   2     o     ~| 

shale o    3      | 

Coal,  Blacksburg  ■  coal   03      \     5  10 

shale o     4 

[coal   3     o     J 

Fireclay  shales 2     o 

Concealed    10    o 

fcoal    08] 

Coa/ .. -^  shale o    6^20 

(coal   •. o  10      j 

Shales  and  sandy  beds 10    o 

Coal  I     8 

Fireclay  and  shales 15     o 

■  Here  the  twenty  feet  of  shales  separating  the  Peerless  bed  from 
the  Blacksburg  coal  of  the  previous  section,  has  thinned  down  to 
only  one  foot  and  a-half,  while  just  across  the  creek,  at  an  aban- 
doned mine,  the  interval  thins  to  only  six  inches,  and  the  Peerless 
bed  was  once  mined  along  with  the  main  Blacksburg  division  be- 
low, but  farther  back  in  the  mine,  the  intervening  shale  thickened 
up  rapidly,  and  the  Peerless  division  could  no  longer  be  mined 
with  the  Blacksburg  bed.  We  know  that  this  upper  coal  is  the 
Peerless,  because  this  division  of  the  Campbells  creek  coal  has  a 
peculiar  physical  structure  unlike  any  other  members  of  this  mul- 
tiple seam,  and  hence  there  can  be  no  doubt  that  the  coal  bed 
which  is  twenty  feet  above  the  Blacksburg  seam,  at  the  Excelsior 
opening,  is  only  one  foot  and  a-half  above  the  latter  at  the  Eureka 
mine. 

As  a  correlative  for  this  thinning  ai50ve  the  Blacksburg  bed, 
it  is  quite  probable  that  the  two  and  a-half  feet  of  shales  separating 
the  bottom  member  from  the  main  seam  at  the  Excelsior  mine, 
has  thickened  to  twelve  feet  at  the  Eureka.  These  facts  are  given 
as  an  illustration  of  what  is  a  common  feature  of  tlic  Kanawha 
series,  viz.,  sudden  changes  in  the  intervals  which  sepapate  not 
only  the  dilTerent  coal  beds  of  the  series,  but  also  the  several  mem- 
bers of  the  same  coal  l)ed. 

In  the  region  of  Montgomery  (formerly  called  Coal  Valley) 
this  Blacksburg  coal  is  often  termed  the  Coal  Valley  seam,  as  well 
as  "No.  2  Gas"  coal,  since  the  Eagle  bed  below  is  frequently  called 
"No.  1  Clas,"  because  it  is  the  lowest  workable  coal  of  the  Ka- 
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nawha  series,  and  in  order  to  distinguish  it  from  the  "splint,"  or 
"block"  coals  found  at  the  horizon  of  the  Winifrede,  Coalburg, 
Stockton,  etc. 

A  short  distance  above  Montgomery  the  Blacksburg  coal  has 
long  been  mined  by  the  Coal  Valley  Coal  Company,  and  the  fol- 
lowing section  was  measured  in  descending  from  the  summits  of 
the  hills  at  that  point: 

Ft.  In.       Ft.  In. 


■    i6  lo 


90 


5     4 


Coal  (No.  5  Block)  blossom 

Sandstone,  massive 50    o 

Concealed 15     o 

Kanawha  black  flint 5    o 

Concealed 18     o 

fcannel,  visible o  10 
shales  6  o 
coal  and  slate 2  o 
shale  with  streaks  of  coal 4  o 
coal,  slaty,  Lewiston 4    o 

Sandstone,  massive  and  concealed , 

Coal,  blossom,  Coalburg 

Concealed 10 

Sandstone,  massive  and  concealed 90 

coal  02" 

shale   2  10 

Coal,    Winifrede <(  coal    o     2 

shale   o     2 

coal 20^ 

Concealed  and  sandstone 40     o 

Coal,  blossom 

Concealed  and  sandstone 55     o 

Coal,  slaty,  blossom 

Concealed 120    o 

(coal   14^ 
slate  02^26 
coal   I     o     J 

Concealed 145    o 

'coal,  bony , 04^ 

slate  o    0% 

coal,  soft o     6 

coal,  splint i     o 

Coal,  Blacksburg\^-^;;;  ;;;;;;;;;;;;;;■  °   °^ 

shale o     2 

coal,  soft 3     o 

shale o     8 

coal   o  10     J 

Concealed 115     o 

{coal 12^ 
shale 04x36 
coal , 2     o     j 

Concealed  to  Kanawha  river 50    o 

Interval  of  black  flint  above  Kanawha  river 768  feet. 

"  "  "      Blacksburg  coal 592     " 
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Here  the  development  of  massive  sandstones  has  thickened  up 
the  interval  between  the  black  flint  and  the  Blackshurg  coal  by 
nearly  100  feet  over  what  it  is  within  a  few  miles  north,  as  may  be 
observed  from  the  sections  given. 

The  Eagle  coal  was  opened  b}'  Mr.  Thoma,  the  superintend- 
ent of  the  Coal  Valley  Company,  who  reported  its  thickness  and 
structure.  It  comes  near  the  C.  &  0.  R.  R.  track  level,  and  115 
feet  of  debris  was  passed  through  before  the  crop  of  the  coal  was 
found. 

As  we  go  south  from  Montgomery,  the  strata  continue  to  rise 
rapidly,  and  we  soon  get  exposures  below  the  Eagle  coal,  the  fol- 
lowing section  being  visible  a  short  distance  below  Edgewater 
(formerly  Frederick): 

Ft.    In.       Ft.   In. 

Shaly  sandstone  5     o 

Coal,  Peerless 2    o 

Shales,  dark  blue  15     o 

'  coal,  sulphurous o     5 

slate  o    oj 

coal,  gas o     6 

splint    o  II 

parlin<j o     0} 

coal,  gas    o     7 

slate  o    oj 

coal,  gas  2  10 

Fireclay 5     o 

Concealed 100     o 

Sandstone 5     o 

Bhales,  sandy    , 5     o 


Coal,  Blacksburg 


5     4 


coal 


1 


2 

9 
I 

3 

3 

10 


"niggerhead"  o 

coal    o 

Coal,  Eagle  -"slate o 

coal   o 

slate  o 

coal   2 

Fireclay  and  sandybeds 6 

Sandstone 6 

Sand)' shales  8 

Coal,  LiUlc  Jiaglc  i 

Fireclay,  impure 5 

Sandstone  and  .sandy  shale  50 

Li»tesiouc,  I'lagle  [h\'AcV  marble) i 

Shales,  dark,  fossiliferous,  to  C.  6i:  O.  R.  R.  level  10 


4     7 


The  Eagle  coal  is  soft  and  a  typical  coking  coal.  The  Blacks- 
i5i'U(i  I5ED  was  formerly  mined  princi]mlly  for  gas  making  i)urposcs, 
the  layer  of  "si)lint"  coal  shown  in  its  section  being  separated  for 
fuel. 
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The  "Little  Eagle"  bed  exposed  twenty  feet  below  the  main 
Eagle  seam,  is  a  beautiful  coal  of  the  coking  type,  and  is  the  low- 
est coal  bed  seen  by  the  writer  in  the  Kanawha  series,  there  being 
nothing  but  sandstone  and  shales,  with  some  black  slates  on  below 
the  section  just  given,  until  we  come  to  the  top  of  the  Pottsville. 

The  Eagle  limestone  is  known  locally  as  the  '  'Black  mar- 
ble, ' '  but  it  is  simply  an  impure  limestone  darkened  with  carbon, 
and  exhibiting  the  "cone-in-cone"  structure. 

The  bituminous  shales  under  it  are  filled  with  marine  fossils, 
Productus  Nebrascensis  p.  longispinus,  Spirifer  cameratus,  Eu- 
OMPHALUS  RUGOsus,  and  many  other  forms  being  present. 

Near  Eagle  station,  two  miles  above  Montgomery,  Fayette 
county,  the  Eagle  coal  has  the  following  structure  at  its  type  local- 
ity, where  first  mined  and  named  by  Mr.  Weyant: 

Ft.  In.       Ft.  In. 

Coal  o  2     ~1 

"Niggerhead" o  2 

Coal  o  10 

Shale o  i 

Coal  o  2>^  [-     46^ 

Shale o  3 

Coal 2  4 

Cannel o  2 

Coal  o  4     J 

The  streak  of  cannel  near  the  bottom  of  the  seam  is  not  always 
present. 

One  mile  farther  south  we  come  to  the  mouth  of  Armstrong 
creek,  and  in  that  vicinity  find  the  section  already  given  on  pages 
371-2,  where  the  Pottsville  makes  its  appearance  in  the  bed  of  the 
Kanawha,  and  the  entire  Kanawha  series,  over  1,000  feet  thick, 
is  exposed  between  the  black  flint  i]i  the  top  of  the  mountain, 
and  low  water,  below. 

In  the  Mt.  Carbon  region,  one  mile  above  the  mouth  of  Arm- 
strong creek,  several  openings'  in  the  Blacksburg  coal  reveal  the 
same  condition  of  affairs  with  reference  to  the  Peerless  coal,  as 
on  Morris  creek,  near  Montgomery,  viz. ,  a  great  variation  in  the 
thickness  of  the  shale  separating  it  from  the  Blacksburg  member. 
This  interval  is  fourteen  feet  at  the  main  entry,  but  within  100  feet 
thins  to  eight,  and  in  one-half  mile  farther  to  the  southwest  is  only 
six  inches,  as  shown  in  the  following  section: 
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Ft.  In.      Ft.  In. 


coal   o     3 

shale o    5 

Coal,  Blacksburg\  coaX  i     2 

shale o     4 

coal   3    o 

Shales  and  sandstone  40 

coal  I     4 

shale  o    3 

Coaf ,  Brownstown  \  coal  o    4      }■     3     7 

shale  I     o 

[coal  o    8     J 

Concealed,  sandstone,  and  shales 80    o 

(coal   02^ 
shales   o    8      >•     3     8 
coal   2  10     J 

Shales  and  sand3' beds   20    o 

Coal,  Little  Eagle  2    o 

Concealed  to  top  of  Pottsville 300    o 

Concealed  to  level  of  Kanawha  river 50    o 


The  coal  termed  Brownstown  here,  is  possibly  the  same  bed 
which  thickens  up  and  is  mined  on  Armstrong  creek  under  the 
name  of  the  "Powellton"  seam. 

At  the  mouth  of  Armstrong  creek  the  black  flint  has  an  ele- 
vation of  about  1,625  feet  above  tide,  but  as  the  rocks  rise  rapidly 
to  the  southeast,  it  gets  higher  and  higher  above  water  level,  and 
when  we  come  to  the  junction  of  the  Gauley  with  New  river,  six 
miles  east,  its  position  is  nearly  1,500  feet  above  water  level,  or 
2,200  feet  above  tide. 

Messrs.  Clark  and  Krebs,  civil  and  mining  engineers  of  Ka- 
nawha Falls,  W.  Va. ,  have  measured  a  section  exposed  along  Sand 
branch,  which  puts  into  the  Gauley,  one  mile  above  its  junction  with 
New  river,  and  have  kindly  given  the  Survey  a  copy  of  the  same. 
The  section,  while  accurately  leveled,  is  made  from  west  to  east, 
without  taking  into  account  the  rapid  dip,  and  hence  some  of  the 
intervals  are  much  too  large.  The  coals  were  numbered,  from  the 
lowest  one  found  in  the  Kanawha  series  up  to  its  top  at  the  black 
FLINT,  and  the  section  as  compiled  by  them  reads  as  follows: 


Ft. 

Kanaivha  black  flint 

Interval 77. 


WEST  VIRGINIA  GEOLOGICAL  SURVEY.  .           533 

Coal,  No.  14  (thickness  not  given) 

Interval 19.  7 

Coal,  No.  13,  splint  coal 12.  5 

Interval 182.  7 

Coal  No.  12,  Coalburg  seam 4-  2 

Interval 55.  5 

Coal  No.  II o.  5 

Interval 58.  2 

Coal  No.  10,  Winifrede  seam 4.  o 

Interval 72.  2 

Coal  No.  9 o.  5 

Interval 16.  5 

Coal  No.  8 i.o 

Interval 26.0 

Coal  No.  7 2.0 

Interval 64.  3 

Coal  No.  6,  soft  (Cedar  Grove)  3.  7 

Interval 75.  4 

Coal  No.  5,  soft,  (Peerless'.  4.5 

Interval 37.  9 

fcoal..      ..30] 

I  slate o  II     I 

Coal  No.  4,  Ansted  -|  coal o     6    r  (Blacksburg)  9.0 

1  slate o     7 

[coal  4    o   , 

Interval,  fireclay  and  sandstone 61.  i 

Coal  No.  3,  soft  (Brownstown,   Povpellton) 4.0 

Interval 54.  6 

fcoal 2     6    ^ 

slate o    4    y 5.10 

coal 3    o   j 

Interval 49-  o 

Coal  No.  I  (Little  Eagle) i.o 

Interval,  sandstone,  etc.,  to  C.   &  O.  R.  R.,  Twenty 

Mile  branch,  at  mouth  of  Sand  branch 589.0 


Total 1494.  7 

Interval   from   black  flint  to  Anstead    (Blacksburg, 

Campbells  creek)  coal 750.  6 

Interval  from  black  flint  to  top  of  Pottsville  series 
(by  adding  300  feet  for  Kanawha  series  below  Coal 
No.  1 1245.9 

The  words  in  parentheses  have  been  added  by  the  writer.  The 
measurements,  as  stated,  make  the  intervals  too  large,  and  hence 
probably  100  feet  or  more,  should  be  deducted  from  the  interval 
(750.6)  between  the  black  flint  and  the  Ansted  or  Blacksburg 
coal.  Owing  to  this  uncertainty,  the  writer  can  give  no  opinion 
as  to  the  correctness  of  the  identification  of  the  Coalburg  and  Wini- 
frede seams  by  Messrs.  Clark  and  Krebs. 

Nos.  13  and  14  most  probably  represent  the  Stockton  coal,  in- 
cluding its  lower  division,  the  "Lewiston,"  or  "Crown  Hill"  splint 
coal. 
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Maj.  \Vm.  N.  Page,  C.  E.,  President  of  the  Gauley  Mountain 
Coal  Company,  has  also  measured  a  section  from  the  top  of  Gau- 
ley Mountain  at  Ansted  to  the  bed  of  the  New  River  at  Hawks 
Nest  on  the  C.  &  0.  R.  R.  Through  the  courtesy  of  Maj.  Page,  a 
copy  of  this  interesting  section  is  published  herewith,  along  with 
the  following  explanatory  letter: 

Ansted,  Fayette  County,  W.  Va.,  April  i,  1903. 
Dr.  I.  C.  White,  State  Geologist, 


Morgantown,  W.  Va. 


My  Dear  Doctor  :- 


I  am  just  in  receipt  of  your  favor  of  the  3otli  ult.,  and  enclose  herewith 
a  section  from  the  New  River  level  at  Hawks's  Nest  station  to  the  top  of 
Gauley  Mountain,  above  the  Ansted  mines,  which  is  capped  with  the  Mahon- 
ing sandstone.  The  elevations  on  this  section  are  all  taken  by  actual  level, 
referred  to  the  Chesapeake  &  Ohio  tide  water  datum  line,  as  taken  from  the 
Hawk's  Nest  bridge  seat,  and  is  correct  with  the  exception  of  a  correction 
on  account  of  dip  of  strata.  From  the  starting  point  at  New  River  to  the 
Ansted  seam,  an  interval  of  980  feet,  the  distance  is  a  little  more  than  two 
miles  in  a  straight  line,  the  direction  beine  very  nearly  due  north,  in  which 
line  of  direction  the  dip  here  would  be  about  seventj'  feet  to  the  mile.  From 
the  Ansted  seam  to  the  top  of  Gauley  mountain,  or  to  the  Mahoning  sand- 
stone, is  very  steep,  and  the  dip  may  be  practically  ignored. 

Trusting  that  the  section  may  be  of  some  ser\-ice  to  you,  I  remain 

Very  truly  and  sincerelj'  yours, 

Wm.  N.  Page. 


Ft.  In.       Ft.  In. 

Sandstone  and  concealed 321  o 

Coal  ("No.  5  Block,  '  Mahoning,  etc.) 9  o 

Concealed 90  o 

Kanawha  black  flint  4  o 


Slate 10 

Coal  (Stockton)  9 

Concealed 50 

Coal  (Lewiston?) 3 

Soft  sandstone  and  shale 137 

Coal  (Coalburg)  10 

hhale  27 

Coal  2 

Sandstone 49 

Coal  (Winifrede) 4 

Concealed 54 

Sandstone,  massive 80 

Concealed 20 

Shales,  dark 15 

Sandstone 60 

(Tea/ ( Cedar  Grove?  I  o 

Shale,  black 3 


1 
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Sandstone 15     o 

Shale  17     o 

Sandstone 50     o 

LimestoJie,  hydraulic  (Campbells  creek)...     2     o 

Slate,  argillaceous  21     o 

Cca/ (Ansted,  Campbells  creek) 11 

Slate 30] 

Shaly  sandstone  27     o 

C(9a/ (Brownstown,  Powellton) 3     o 

Sandstone,  gray,  massive 58    o 

Shale  2     o 

Cba/(Eagle1 2     o 

Shale    28     4 

Coa/lUttle  Eagle) i     8 

Shale  35     o 

Slate,  black  3     o 

"■Black  Marble''  (Eagle  limestone)  2     o 

Shale,  dark 10     o 

Shale  52     o 

Coal 3    o 

Shale  30    o 

Slate,  black 18     o 

Sandstone,  gray,  shaly 20    o 

Shale,  hard 10    o 

Coal 2     o 

Shale 4    o 

Sandstone,  argillaceous 32     o 

Shale  5     o 

Coal 4    o 

Shale,    ferriferous 45     o 

Sandstone,  massive,  top  of  Pottsville   ....  167    o 

Shale..., 10     o 

Coal  3     o 

Shale,  soft 45     o 

Sandstone,  massive 108     6 

Shale  soft  15     o 

Sandstone,  massive 50    o 

Slate,  black  5     o 

Coal  (Sewell,  Nuttall,  etc.  ) 3     4 

Slate,  laminated  30    o 

Coal o     6 

Shale 54     6 

Sandstone,  hard  (Raleigh)  to  level  of  New  river  at 

780  feet  A.  T 60    o 


J 
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Kanawha  black  flint  to  A.nst&dL  coa\ 641     i 

j'  "        to  top  of  Pottsville  series 1051     i 


The  words  in  parentheses  in  this  section  have  been  introduced 
by  the  writer.  Maj.  Page  has  not  shown  the  parting  slates  in  any 
of  the  coal  beds,  but  has  simply  given  the  gross  measurements,  in- 
cluding partings,  etc.,  thus  giving  the  several  coal  beds  of  workable 
size  much  more  thickness  than  they  actually  have  of  minable  coal. 

Comparing  this  section  with  the  one  on  pages  371-2,  from  the 
mouth  of  Armstrong  creek,  we  see  that  the  interval  between  the 
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BLACK  FLINT  and  the  Campbells  creek  coal  has  increased  by  prac- 
tically 100  foet  in  the  Gauley  section,  or  250  feet  over  that  at  the 
mouth  of  Campbells  creek,  where  the  coal  of  that  name  first  appears 
above  the  Kanawha  river,  thirty  miles  in  an  air  line  to  the  north- 
west. 

The  Peerless  division  of  the  Campbells  creek  bed  is  separated 
from  the  others  at  Ansted  by  an  interval  of  only  two  feet  or  less, 
and  was  formerly  taken  out  with  the  lower  members,  but  the  part- 
ing shale  thickens  up  to  several  feet,  and  this  portion  of  the  coal 
is  not  now  mined,  though  it  is  included  in  the  eleven  feet  given 
by  the  section  for  tlie  thickness  of  the  Ansted  seam. 

It  is  important  to  note  in  this  connection,  that  Mr.  David 
White  admits  this  250  feet  of  thickening,  on  page  160  of  his  Ka- 
nawha Coal  paper,  heretofore  referred  to,  and  is  even  inclined  to 
add  over  100  feet  more  to  it,  when  he  states  that  the  fossils  of  the 
Ansted  seam  ally  it  with  the  Cedar  Grove  coal,  the  horizon  of 
which  is  more  than  100  feet  above  the  Campbells  creek  bed.  Since 
Mr.  White  admits  that  the  Kanawha  series  has  thickened  up  250 
to  350  feet  within  thirty  miles,  is  it  unreasonable  to  suppose  that 
the  Allegheny  series  could  thicken  twice  this  amount  in  more  than 
100  miles?  There  is  nothing  in  stratigraphic  geology  more  certain 
than  that  the  Ansted  seam  and  the  Campbells  creek,  Coal  Valley, 
No.  2  Gas,  etc.,  are  all  one  and  the  same  bed,  instead  of  the  Cedar 
Grove,  so  that  the  testimony  of  the  fossil  plants,  as  interpreted  by 
Mr.  White,  cannot  be  right  in  this  case,  as  any  one  may  see  who 
will  follow  the  sections  given  along  the  Kanawha  Valley.  Of 
course  the  bearing  of  such  })oints  as  these  uj)on  the  larger  question, 
which  Mr.  White  attacked,  viz.,  the  relation  of  the  Allegheny 
series  to  the  Kanawha  series,  is  so  obvious  that  it  needs  no  further 
discussion. 

Mr.  E.  E.  Fillmore  of  Cedar  Grove,  W.  Va.,  assistant  mining 
engineer  for  the  Kanawha  and  Hocking  Coal  and  Coke  Company, 
has  made  a  general  section  of  the  Kanawha  series,  which  he  has 
kindly  placed  at  my  disposal,  and  it  reads  as  follows: 

Ft.    In.       I-t.   In. 

Kanawha  black  flint 

Interval  .- 41     o 

Lnvislon  coal i^-  3)^0 

Interval 73     o 

Coalburg  coal 3-  5>^o 

Interval  28     o 
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".S)!'/zV"  from  Coalburg  seam i/^~     3  o 

Interval 24  o 

Kanawha  (Winifrede)  coal i^-     3  o 

Interval 293  o 

Cedar  Grove  coal 2^-    3  o 

Interval 130  o 

'  'iVt>.  2  Gas' '  {Campbells  creek )  coal 3-     6  o 

Interval 120  o 

''No.  I  Gas''  [Eagle)  coal 3-    5>^o 

Interval  from  black  Jii?it  to  "No.  2  Gas"    (Campbells 

creek )  coal 603  o 

Interv'al  from  black  flint  \.o  bottom  of  "No.  i   Gas" 

(Eagle)  coal 731  o 

If  we  add  to  Mr.  Fillmore's  figures '300  feet  for  the  interval 
from  his  "Xo.  1  Gas"  (Eagle)  coal  to  the  top  of  the  Pottsville,  it 
gives  1,031  feet  for  the  thickness  of  the  Kanawha  series,  a  result 
in  complete  harmony  with  the  measurements  of  the  writer,  as  well 
as  those  of  Maj.  Page,  and  Clark  and  Krebs,  with  proper  allow- 
ances for  uncorrected  dip.  The  names  in  parentheses  are  given  by 
the  writer. 

Mr.  Fillmore  adds  the  following  interesting  notes  with  refer- 
ence to  the  Kanawha  coals  on  the  north  side  of  the  river: 

"The  Kanawha  (Wixifrkde)  and  Lewiston  coals  do  not 
show  up  in  workable  shape  on  this  side  of  the  river,  so  they  have 
been  omitted." 

NO.    5  OR  TOP  SEAM    (MAHONING). 

"Good  domestic  and  fair  steam  coal.  Top  of  very  hard  sandstone,  some- 
times accompanied  by  a  crust  of  iron  p3'rites,  making  it  impossible  to  pick 
jack  holes  for  machines.  Seam  is  very  variable,  in  some  places  the  sand- 
stone entirely  disappears  and  the  top  is  of  bastard  slate.  " 

coai^burg  seam. 

"From  three  and  a-half  to  five  and  a-half  of  splint  coal,  fair  steam  and 
good  domestic  coal.  Top  sandstone  with  an  overlying  stratum  of  slate  (white 
streak).  In  some  places  (particularly  Mine  No.  108  on  Kelly's  creek)  the 
sandstone  is  eroded,  leaving  slate  top, the  erosive  action  generally  [jroducing 
a  want  in  the  coal.  " 

cedar  grove  seam. 

"From  1'  !&''  to  3^  of  clean  coal.  Bottom  of  slate  (indurated  fireclay) 
which  is  "shot"  to  make  mule  height.  Top  of  argillaceous  shale  (excellent 
top,  requiring  but  little  propping  in  entries,  which  are  driven  18^  wide  to 
make  room  for  the  gob).  Rooms  worked  double,  with  two  rows  of  posts  60'' 
wide. 

"Tough  fibrous  coal,  excellent  for  steaming  purposes,  coking,  making 
good  foundry  coke  but  not  supporting  enough  for  furnace  purposes.  " 
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NO.    2  GAS   SEAM  (CAMPBEI^LS  CREEK ). 

"Upper  layer  of  splint  (fine  domestic  coal)  and  lower  layei  of  gas  coal. 
Splint  mines  in  large  blocks  with  little  slack.  Gas  coal  very  soft  in  some 
places;  it  jams  on  machines,  making  machine  cutting  difficult.  Coal  in" 
creases  toward  southeast.     Top,  slate,  gray  streak." 

NO.    1  GAS  SEAM  (EAGI.E). 

"Entire  seam  of  gas  coal.  Top  1Y2'  to  3'  slate,  white  streak,  tender,  falls 
in  thin  slabs.     Excellent  steam  coal  and  fine  coking  coal.  " 

This  Kanawha  series  of  coals,  as  illustrated  in  the  sections  al- 
ready given  between  Charleston  and  Gauley  mountain,  can  be 
followed  southwestward  from  the  New  and  Kanawha  rivers  to  Big 
and  Little  Coal,  and  thence  to  the  Guyandot  and  Tug  Fork  of  Big 
Sandy  at  the  Kentucky  line  in  Mingo  county,  with  practically  the 
same  great  thickness  (1,000  feet  or  more)  as  shown  by  these  last 
sections.  True,  the  black  flint,  so  unfailingly  present  along  the 
Kanawha  from  Charleston  to  where  it  escapes  into  the  air  at  Ansted, 
soon  fades  out  of  the  section  when  one  goes  southwest  from  the 
Kanawha  valley,  but  the  main  coals  of  the  series,  the  Stockton, 
Coalburg,  Winifrede,  Campbells  creek  and  Eagle,  remain,  capped 
at  the  top  with  the  great  sandstone  group  (Mahoning,  Buffalo, 
etc.)  which  everywhere  overlies  the  black  flint  horizon,  so  that 
the  stratigrapher  has  j^lenty  of  guides  left  after  the  flint  has  dis- 
appeared from  the  section. 

Having  now  traced  the  Kanawha  series  as  a  whole  along  the 
river  of  that  name,  throughout  the  entire  outcrop  of  the  beds  in 
question,  which  is  typical  of  the  series  from  Nicholas  and  Webster 
counties  southwestward  to  the  Kentucky  line,  especially  along  the 
eastern  crop  of  the  series,  we  shall  consider  some  of  the  principal 
coals' of  these  measures  more  in  detail    Leginning  with  the  highest. 

THE  STOCKTON  COAL. 
As  already  illustrated  by  the  Kanawha  river  sections,  the  Stock- 
ton coal,  the  first  bed  below  the  Kanawha  black  flint,  splits  up 
in  coming  southwestward  from  Webster  and  Nicholas  counties  in 
Fayette  and  Kanawha,  often  forming  two  entirely  distinct  seams, 
the  Stockton  proper  and  the  Tjcwiston,  separated  by  several  feet  of 
shale  or  sandstone,  as  the  case  may  be. 

As  revealed  by  these  sections  just  given,  this  Stockton  coal  is 
not  of  much  value  along  the  Kanawha  river,  since  it  is  often  thin 
and  unimijortant,  and  even  when  thick,    like  that  shown  in  the 
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Handle}^  section,  page  373,  it  is  a  mere  mass  of  dirty  coal  so  mixed 
up  with  slate,  bone  and  rock  material  as  to  be  almost  valueless 
under  present  mining  conditions.  Of  course  the  time  will  come  in 
the  far-off  future,  when  the  large  quantity  of  good  coal  mixed  up 
with  so  much  impurities,  even  in  a  bed  like  that  of  the  Stockton 
at  Handley,  will  be  crushed,  washed  and  winnowed  from  its  rocky 
partings,  and  form  a  business  quite  as  profitable  as  that  now  pur- 
sued with  the  purer  beds  of  coal.  When  this  time  comes,  as  come 
it  surely  will,  then  the  Kanawha  series  will  yield  nearly  as  much 
coal  from  the  beds  that  are  now  neglected,  on  account  of  their  in- 
terstratified  impurities,  as  is  now  obtained  from  the  better  class  of 
coals. 

The  Stockton  coal  was  formerly  mined  in  a  small  way  for  fuel 
at  the  salt  factories  between  Charleston  and  Brownstown,  but  the 
coal  is  poor  and  sulphurous,  and  its  use  has  practically  ceased 
with  the  closing  of  the  salt  factories  many  years  ago,  so  that  unless 
the  cannel  deposit  opposite  Montgomery  is  yet  in  operation,  there 
is  at  the  present  time,  only  one  mine  shipping  coal  from  the  main 
portion  of  the  Stockton  bed  in  the  Kanawha  valley. 

There  are  a  few  mines  on  the  lower  division  of  the  Stockton 
or  Lewiston  coal,  which  is  generally  of  the  '  'splint' '  variety. 

One  of  these  mines  is  that  of  the  Belmont  Coal  Company,  one- 
half  mile  west  from  Crown  Hill,  Katiawha  county,  where  R.  W. 
Edmonds  collected  a  sample  for  analysis,  and  reports  the  following 
structure  for  the  Lewiston  coal: 

Ft.  In.        Ft.  In. 

Shale  

Coal  o     6 

"Niggerhead" 02 

Coal  o     7 

Gray  splint o     4 

Coal  I     7 

Coal,  softer o     4 

Gray  splint o     3 

Coal  I     o 

Butts  S.  60°  W.,  Face  S.  30°  E.     Elevation  1,163  feet  A.  T. 

"Gray  splint"  is  a  term  used  by  the  Kanawha  miners  to  des- 
ignate a  splint  coal  having  a  slight  tinge  of  gray,  and  often  con- 
taining more  impurities  than  the  regular  black  splint,  of  which  the 
most  of  this  bed  is  composed. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 
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Moisture  i.  33 

Volatile  matter 35.  26 

Fixed  carbon  59-09 

Ash 4.32 


Total 100.  00 

Sulphur o.  71 

Phosphorus o.  004 

B.  T.   U.  (Wil.   Cal.  ) 14441 

A  coal  is  mined  one  mile  north  from  Mammoth,  Kanawha 
county,  which  S.  D.  Brady  reports  as  the  Lewiston,  with  the  fol- 
lowing structure: 

Ft.   In.       Ft.  In. 

Sandstone 

Slate 5     o 

Coal  I     o 

"Niggerhead" o     2 

Coal    I     9 

"Niggerhead" 01       ^74 

Coal  o     6      I 

Slate  and  coal 2     8      | 

Coal  I     2      J 

Butts  run  S  80°  E.  Face  S.  10°  W.  Elevation  1,135  A.  T. 
Greatest  rise  S.  15°  W. 

Analysis  reported  as  follows  by  Prof.  Hite: 

Moisture  o.  49 

Volatile  matter 34.84 

Fixed  carbon  54-97 

Ash 9-  70 


Total 100.  00 

Sulphur o.  42 

Phosphorus o.  042 

B.  T.  U.  (Wil.   Cal.) 13614 

The  structure  of  this  coal  is  (juite  different  from  the  customary 
type  of  the  "Lewiston"  seam,  and  it  may  possibly  represent  the 
main  Stockton  coal. 

On  Falling  Rock  creek,  a  tributary  of  Elk  river,  in  Kanawha 
county,  the  Falling  Roc^k  Cannel  Coal  Company  mines  a  bed  of 
coal  which  is  most  probably  identical  with  the  Stockton  seam.  The 
mine  is  six  miles  u|)  from  the  moutli  of  the  stream,  and  R.  W.  P]d- 
monds  reports  tiie  .structure  as  follows: 
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Ft.    In.       Ft.   In. 

Sandstone 

Slate o-     I     o 

Cannel o     8      1 

Shale,  bituminous o     5 

Cannel  18      j-      4  10 

Slate  o  10      I 

Coal,  soft I     3     J 

Elevation  A.  T.  840  feet. 

Analysis  reported  by  Prof.  Hite  as  follows: 

Moi.sture  o.  83 

Volatile  matter 46.22 

Fixed  carbon 41-14 

Ash II.  81 

Total 100.  00 

Sulphur 2.  59 

Phosphorus o.  005 

The  coal  is  shipped  north  for  steam  purposes. 

On  the  waters  of  Coal  river,  in  Boone  county,  there  is  some 
very  thick  coal  high  up  in  the  hills  that  Prof.  Lyman  of  Philadel- 
phia, has  identified  with  the  Pittsburg  bed,  which  is  very  probably 
the  Stockton  seam,  for  certainly  it  is  not  the  Pittsburg,  since  the 
soft  rocks  which  underlie  it  could  not  exist  on  the  lofty  summits 
where  the  coal  in  question  occurs,  and  besides,  it  is  well  known 
that  these  high  ridges  (mountains)  along  the  head  waters  of  Coal 
river  are  all  made  by  the  great  sandstone  (Mahoning,  etc.)  mass, 
which  overlies  the  Kanawha  black  flint  horizon. 

On  the  Guyandot  river,  the  Stockton  coal  rises  above  water 
level  about  two  miles  above  the  "Falls"  dam,  and  is  first  opened 
and  mined  at  the  mouth  of  Stone  Coal  run,  where  it  exhibits  the 
following  structure: 

Ft.   In.       Ft.  In. 

Coal  04] 

Slate o     2      I 

Coal  o     7      |-     3     6 

Slate  and  bone o     9      | 

Coal,  visible i     8     J 

Another  opening  a  short  distance  farther  up  Stone  Coal  run, 
which  possibly  belongs  just  above  the  last  coal,  exhibits  the  fol- 
lowinar: 
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Ft.   In.       Ft.   In 

Sandstone,  massive    25     o 

Cannel  slate  i     o      \ 

Slate o     3      [      5     3 

Coal  : 4     o     J 

Throughout  this  region,  in  Lincoln  and  Wayne,  this  coal  is 
known  as  the  "Big  bed."  It  contains  some  good  coal,  but  also  a 
large  number  of  partings,  as  exhibited  by  the  following  section  on 
the  Caldwell  tract  opposite  the  mouth  of  Camp  Branch: 

Ft.   In.       Ft.   In. 
Sandstone 10    o 


Coal,  slaty 

I 

0 
6 
I 
0 

9 

9 

8 
6 

0     J 

Coal  

I 

Slate 

0 

Coal  

2 

Slate  

0 

Coal   

0 

vShale 

Coal  

0 

0 

Slate  

0 

Coal  

3 

In  passing  westward  from  the  Guyandot  to  the  waters  of 
Twelve  Pole,  this  coal  appears  to  split  into  two  distinct  beds,  just 
as  it  does  on  the  upper  Kanawha  river,  only  on  Twelve  Pole  the 
lower  division  is  cannel  instead  of  splint  coal,  like  the  Lewiston 
bed.     The  rock  parting  attains  a  thickness  of  thirty  feet. 

On  Cave  creek,  Wayne  ounty,  the  following  succession  occurs 
near  Cave  P.  0.,  where  the  coal  has  been  mined  for  local  supply: 

Ft.   In.       Ft.   In. 

Coal,  visible    20] 

Shales  and  sandstone  30    o      I 

Shales    06      [36  10 

!coal,  splint    18")  I 

cannel  14      >•    4     4     J 
coal,  bony i     4      J 

The  basal  portion  of  the  bed  is  a  bony  cannel,  and  on  the  op- 
posite side  of  the  stream  turns  to  good  cannel  and  we  get  the  fol- 
lowing structure  at  another  mine: 

Ft.   In.       Ft.   In. 


Coal o  6  1 

Slate     o  4  I 

Coal  I  6  I 

Cannel 3  o  J 


5     4 
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From  this  point  a  narrow  belt  of  cannel  coal  extends  in  a 
western  direction  nearly  across  Wayne  county,  being  found  on  all 
of  the  main  branches  of  Twelve  Pole.  It  is  possibly  identical  with 
the  Moses  Fork  cannel  of  Kentucky.  The  belt  varies  much  in 
width,  but  it  is  frequently  two  to  three  miles  wide,  and  while  the 
cannel  is  sometimes  absent,  yet  it  is  fairly  persistent,  and  seldom 
less  than  twenty  inches  in  thickness,  being  generally  of  good  qual- 
ity, comparing  favorably  with  the  cannel  from  the  Stockton  coal 
horizon  opposite  Montgomery  on  the  Great  Kanawha. 

The  structure  of  this  coal  in  the  top  of  the  hills  near  Dingess, 
at  the  southern  line  of  Wayne  county,  has  already  been  given  on 
pages  378-9,  whei'e  the  coal  has  a  thickness  of  eight  feet  with  sev- 
eral partings. 

Another  opening  in  that  region  exhibits  the  following  succes- 
sion: 


Ft.    In.        Ft.    In. 


Coal  2 

Slate,  dark o 

Coal  o 

Coal,  slaty i  2 

Coal  o  2 

Slate o  lyi 

Coal  o  I 

Bone o  4 

Coal  I  lo 

Fireclay    o  2)% 

Coal,  bony o  z% 

Coal  I  9 


o 
9 


9     6 


An  opening  on  Bear  Trace,  a  branch  of  Twelve  Pole,  gives  the 
following  succession: 

Ft.   In.       Ft.  In. 

Coal,  bony i  o  ^ 

Slate o  8  I 

Coal,  good 2  4  I 

Bone 09  I    II     , 

Coal,  slaty 2  of  -^ 

Fireclay     o  4  I 

Bone o  8  | 

Coal,  good 3  6  J 


Where  this  coal  first  rises  out  of  Twelve  Pole  creek,  above 
Wayne,  it  is  thin  and  impure,  and  efforts  to  mine  it  on  the  N.  & 
W.  R.  R.,  near  Radnor,  have  proven  unsuccessful.  It  appears  to 
thicken  up  eastward,  however,  just  like  the   New  river  and  Poca- 
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hontas  coals  of  the  Pottsville  series  below,  and  furnishes  a  belt  of 
thick  coal  in  the  summits  of  the  hills  overlooking  the  region  where 
the  Pottsville  coals  pass  below  water  level  and  thin  away. 

In  recent  years,  a  very  important  coal  bed  has  been  opened 
high  up  in  the  lofty  hills  along  the  Tug  Fork  of  Big  Sandy  river 
in  southern  Mingo  county,  adjoining  the  Kentucky  border.  The 
coal  is  shipped  to  market  over  the  Norfolk  &  Western  R.  R.,  and  as 
it  was  first  opened  for  commercial  shipments  near  Thacker,  it  has 
taken  the  name  of  that  village.  It  has  not  been  possible  to  deter- 
mine certainly  whether  the  Thacker  coal  is  the  Stockton  bed,  or 
the  Coalburg,  eighty  to  ninety  feet  lower,  but  it  is  certainly  one  or 
the  other  of  these  important  Kanawha  seams,  as  may  be  seen  from 
the  general  sections  given  on  pages  376-8  of  this  volume.  The  pre- 
ponderance of  evidence  is  in  favor  of  its  correlation  with  the  Stock- 
ton bed,  and  we  shall  describe  it  in  this  connection,  even  if  it 
should  finally  turn  out  to  represent  the  Coalburg  seam. 

About  three-fourths  of  a  mile  south  from  Thacker  station, 
Mingo  county,  on  a  small  stream,  the  Thacker  Coal  and  Coke  Com- 
pany has  a  mine  in  the  Thacker  seam  at  an  elevation  of  650  feet 
above  the  level  of  Tug  River,  and  there  A.  P.  Brady  made  the  fol- 
lowing measurements: 

Ft.  In.       Ft.   In. 

Sandstone 

Slate o     8 

Sandstone i     6 

Draw  slate  i     8 

Coal  4     8 

Slate o     o]4 

Coal  o  II 

Slate o     ij/^   ■      8 

Coal  o     S 

Slate o     I 

Coal   I     6 

Elevation,  1,300  feet  A.  T.     Greatest  rise,  S.  E. 
Analysis  reported  by  Prof.  Hite  as  follows: 

Moisture  0.41 

Volatile  matter  36.  33 

Fixed  carbon 5'^-  09 

Ash 5.  17 

Total TOO.  00 

Sulphur o.  86 

Phosphoru.s o.  C025 

B.  T.  U   (Wil.  Cal.  )     14738 
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The   Logan  Consolidated  Coal  Company's  Maritime  mine  is 

one-fourth  mile  west  from  Thacker,  and  there  S.  D.  Brady  reports 

the  following: 

Ft.   In.       Ft.  In. 

Sandstone 

Coal,  "rider" i     2 

Slate 8    o 

Draw  slate 

Coal,  soft I   ID     1 

Coal,  splint i     8 

Coal,  soft I     o      f-      4    6 

Slate ?  I 

Coal   ?  J 

Elevation,  A.  T.  1,250  feet.     Greatest  rise,  S.  E. 
Analysis  reported  by  Prof.  Hite  as  follows: 

Moisture 0.47 

Volatile  matter 35-38 

Fixed  carbon 59-48 

Ash 4.67 

Total 100.  CO 

Sulphur I.  06 

Phosphorus o.  002 

The  lower  half  of  the  coal  is  not  taken  out  at  this  opening,  the 
parting  slates  being  too  thick. 

The  "Lick  Fork"  mine  of  the  Logan  Company,  one  mile  and 
a-half  southeast  from  Thacker  station,  exhibits  the  following  struc- 
ture, according  to  S.  D.  Brady: 

Ft.  In.       Ft.  In. 

Sandstone 

Slate 

Coal,  soft I     I      1 

Splint    2     o 

Coal,  soft I     2 

Splint   I     7 

Coal,  soft o     3 

Bone o     o}i  r     8  10 

Spint o    3 

Coal,  soft I     3 

Splint    o     2j 

Coal,  soft I     o 

Slate ?     ?      J 

Coal  reported 4 

Elevation  A.  T.  1,559.     Greatest  rise  S.  E. 
Analysis  reported  as  follows  by  Prof.  Hite: 
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Moisture  o.  37 

Volatile  matter 34-37 

Fixed  carbon 6o!63 

Ashk 4.  63 

Total 100.  00 

Sulphur I.  13 

Phosphorus   o.  o 1 3 

B.  T.  U.  ^Wil.  Cal.)  14981 

Mr.  Brady  reports  four  feet  more  coal  beneath  fireclay  and 
shales,  but  it  is  not  taken  out  in  this  mine.  The  section  illustrates 
the  alternation  of  splint  layers  with  ordinary  bituminous  coal,  the 
mixture  of  which  makes  this  such  an  admirable  steam  fuel. 

The  Grape  Vine  Coal  Company's  mine,  just  east  from  Thacker, 
gave  the  following  results  on  measurement  by  S.  D.  Brady: 


Ft.   In.       Ft.   In. 


Splint  and  soft  coal,  mixed 4 

Bone o 

Coal  2 

Slate o 

Coal,  soft o 

Slate,  black o 

Coal o 

BLite,  black o 

Coal  o 

Slate o 

Coal I   10 

Slate o     2 

Coal  I     6 

Slate o    o 

Coal  o     6 


9     1 
o'A 


7 
6 
I 
I 
I 
3 


12     tX 


Elevation  1,389  A.  T.,  or  700  feet  above  Tug  river.     Greatest 
rise,  S.  E. 

Analysis  reported  as  follows  by  Prof.  Hite: 


Moisture 0.84 

Volatile  matter 34-92 

Fixed  carbon 58.  79 

Ash 5.45 

Total 100.00 

Sulphur o-  93 

Phosphorus   o.  06 

B.  T.  U.  (Wil.  Cal.)  14657 

The  measurement  of  the  coal  given  above  was  taken  at  a  dif- 
f(;r<'nt  locality  in  the  Grape  Vine  mine   from  that  of  the  writer's, 
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given  on  page  376,  but  they  each  reveal  a  total  thickness  of  more 
than  twelve  feet  for  this  great  bed,  when  both  the  upper  and  lower 
members  are  fully  exposed. 

The  Lynn  Coal  and  Coke  Company  has  a  mine  in  the  Thacker 
bed,  on  a  stream  which  puts  into  Tug  river  near  Matewan,  and 
there  A.  P.  Brady  measured  the  following  section: 

Ft.   In.       Ft.  In. 

Sandstone 

Coal,    "rider"' i     6 

Slate    lo    o 

Coal  4     5 

Fireclay 

Elevation  A.  T.  1,240  feet.     Greatest  rise  S.  E. 
Sample  for  analysis  reported  as  follows  by  Prof.  Hite: 

Moisture  .' 0.42 

Volatile  matter  34- 61 

Fixed  carbon 59-32 

Ash 5.65 

Total       ....100.00 

Sulphur o.  93 

Phosphorus  0.0035 

B.  T.  U.  (Wil.  Cal.)  14864 

The  Logan  Consolidated  Coal  Company  has  two  mines  in  the 
Matewan  region,  viz.,  the  "Logan"  mine,  where  the  upper  mem- 
ber is  four  feet  seven  inches  thick,  and  the  "Red  Jacket"  mine, 
where  it  is  four  feet  eight  inches,  the  upper  bench  only  being 
mined.  The  analyses  of  samples  taken  from  each  are  reported  as 
follows  by  Prof.  Hite: 

Logan.      Red  Jacket. 

Moisture  0.99  i.  00 

Volatile  matter  34-78  34-69 

Fixed  carbon 59-23  58-32 

Ash    5.00  5.99 

Totals 100.  00         100.  00 

Sulphur 0.90  0.88 

Phosphorus    0.004  0.004 

B.  T.  U.  (Wil.  Cal.)  14525 
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The  Glen  Alum  Coal  Company  has  a  mine  in  the  Thacker 
coal,  according  to  S.  D.  Brady,  four  miles  up  Alum  creek  from 
Glen  Alum  station,  where  the  upper  bench  is  the  only  one  mined, 
and  it  has  a  thickness  of  six  feet,  at  1,545  feet  above  tide. 

The  analysis  of  sample  from  Glen  Alum  mine  is  reported  as 
follows  by  Prof.  Hite: 

Moisture  0.45 

Volatile  matter 32.36 

Fixed  carbon 6r.  25 

Ash 3.94 

Total 100.  00 

Sulphur o.  67 

Phosphorus  0.0115 

B.  T.U.  (Wil.  Cal.) 14709 

These  analyses  reveal  a  coal  of  most  excellent  quality,  being 
low  in  both  ash  and  sulphur,  while  the  fixed  carbon  and  volatile 
matter  are  in  such  proportions  as  to  form  an  ideal  fuel  for  steam 
purposes. 

There  is  evidently  a  large  area  of  this  coal  between  the  Tug, 
Guyandot,  and  Coal  rivers,  covering  a  belt  not  more  than  ten  to  fif- 
teen miles  wide  along  the  eastern  crop  of  the  coal,  but  becoming 
patchy  and  interrupted  west  of  this  belt,  since  nothing  is  known  of 
the  coal  at  Williamson,  though  it  comes  in  again  near  Naugatuck, 
at  the  mouth  of  Pigeon  creek,  as  shown  in  the  section  on  page  377. 

THE  COALBURG  COAL. 

The  interval  separating  the  Stockton  coal,  or  its  lower  division, 
the  Lewiston  seam,  from  the  Coalburg  bed,  varies  greatly  both  in 
thickness  and  character,  occasionally  nothing  but  shales  intervene, 
and  then  the  interval  is  small,  only  twenty  to  forty  feet,  and  again, 
when  massive  sandstones  appear  in  this  interval,  it  thickens  to  100 
feet  or  more,  but  the  average  distance  of  this  coal  below  the  Ka- 
nawha BLACK  FLINT  is  eighty  to  ninety  feet. 

This  bed  is  mined  at  Coalburg,  Kanawha  county,  by  the  Rob- 
inson Coal  Company,  where  R.  \V.  Edmonds  reports  the  following 
structure  for  tliis  coal  at  its  ty])e  locality: 
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Ft.  In.       Ft.  In. 

Coal  o  9 

"Niggerhead" o  7 

Coal  I  41^ 

Bone o  i 

Coal  o  II 

Slate o  3 

"Niggerhead" o  2 

Coal  I  7 


5     8K 


Butts  run  N.  45°  E:     Face  N.  45°  W. 

Elevation  1,125  feet  A.  T.     Greatest  rise  S.  32°  E. 

Analysis  reported  by  Prof.  Hite  as  follows: 

Moisture  o.  77 

Volatile  matter   36.  79 

Fixed  carbon 56.  22 

Ash 6.  22 


Total 100.  00 

Sulphur 0.85 

Phosphorus  o.  0045 

B.  T.  U.  (Wil.  Cal.)  -. 14051 

The  most  of  the  coal  is  of  the  splinty  type,  and  is  highly  val- 
ued as  a  steam  and  domestic  fuel.  In  the  Coalburg  region  there 
is  generally  a  seam  of  soft  coal  one  to  two' feet  thick,  at  a  few  inches 
to  eight  feet  below  the  main  bed. 

The  following  sections  of  this  coal,  measured  by  the  writer  in 
the  Robinson  mine,  will  show  this  feature: 

Ft.  In.        Ft.  In.         Ft.  In. 

I  II  III 

Coal,  splint 04  06  06 

"Niggerhead"    o    6  0^6  o     7 

Splint   2  10  2   1^8  2  II 

Gray  shale 09  80  02 

Soft  coal  I     8  18  18 

Totals 6     I  13     4  510 

I.     Measurement  at  Drum  House. 
II.     Measurement  one  mile  and  a- half  in  mine  S.  W. 
III.     Measurement   at  Blackberry   entry,    three  miles  from 
Drum  House. 

This  coal  is  mined  by  the  Black  Hawk  Coal  Company,  three 
miles  above  Charleston  on  the  K.  &  M.  R.  R.,  where  S.  D.  Brady 
reports  the  following  structure: 
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Ft.   In.       Ft.    In. 

"Niggerhead" o     2 

Coal  I     8     1 

Slate o     -zyi  I 

Coal  o    8^42 

Slate o    4^ 

Coal  I     3     J 

Butts  run  S.  85°  E.     Face  S.  5°  W. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 

Moisture  i.  67 

Volatile  matter    38.  10 

Fixed  carbon    54- 48 

Ash 5.75 

Total  100.  00 

Sulphur  o.  50 

Phosphorus  o.  005 

B.  T.  U.  (Wil.  Cal.  )    13877 

The  Kanawha  and  Hocking  Coal  and  Coke  Company  mines  the 
Coalburg  seam  near  Mammoth,  Kanawha  county,  and  there  S.  D. 
Brady  made  the  following  measurements: 

Ft.   In.       Ft.   Id. 


Sandstone 

Coal  I     4 

"Niggerhead"  o     3 

Coal  I     2 

"Niggerhead"  o     6 

Coal  I     7 


4  10 


Elevation  1,075  feet  A.  T.     Greatest  rise  S.  E. 
Analysis  of  sample  reported  as  follows  by  Prof  Hite: 

Moisture  0.56 

Volatile  matter  36.63 

Fixed   carbon 56.  38 

Ash 6.  43 

Total 100.  00 

Sulphur    o.  51 

Phosphorus 0.004 

B.  T.  U.   CWil.  Cal.) 13S55 

This  l)ed  has  been  cxten.sively  mined  on  Cabin  creek,  near 
Konda,  Kanawha  county,  by  tiie  Coalburg  ColUery  Company,  and 
there  R.  W.  Edmonds  made  the  following  measurement: 
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Ft.  In.       Ft.   In. 

Sandstone 

Slate,  black  i     o 

Slate,  graj- 2     o 

Splint    I     o     T 

"Niggerhead"  o  10      I 

Splint 3     o      I      7     ' 

Coal,  soft 2     o     J 

Butts  run  S.  30°  W.     Face  S.  60°  E.     Greatest  rise  X.  40°  W. 

Elevation  1,325  A.  T. 

Separate  samples  were  collected  from  the  splint  coal  and  the 
soft  coal  below,  the  analyses  of  which  are  reported  as  follows  by 
Prof.   Hite: 

Splint  Coal.         Soft  Coal. 

Moisture    0.52  0.69 

Volatile  matter  35-7^  35-56 

Fixed  carbon 56.84  58-43 

Ash 6.  86  5.  22 

Totals 100.  00  100.  GO 

Sulphur   0.86  0.93 

Phosphorus 0.005  0.004 

B.  T.  U.  (Wil.   Cal.) 14298  14738 

Several  miles  farther  up  Cabin  creek,  the  Stevens  Coal  Com- 
pany has  a  mine  one-half  mile  above  Acme,  in  what  is  believed  to 
be  the  Coalburg  bed,  and  R.  W.  Edmonds  reports  its  structure  as 
follows: 

Ft.  In.       Ft.  In. 

Draw  slate o     6 

Coal,  soft 17] 

Gray  splint o     3      | 

Coal,  soft 2     4      |-     5     6 

Slate o    2 

Coal  I     2 

Butts  run  S.  30°  W.     Face  S.  60°  E.     Greatest  rise  S.  30°  E. 

Elevation  1,785  feet  A.  T. 

Analysis  of  sample  reported  as  follows  by  Prof.  Hite: 

Moisture o.  72 

Volatile  matter 33-88 

Fixed  carbon 60.  81 

Ash 4.  58 

Total  100.  00 

Sulphur o.  6t 

Phosphorus 0.0085 

B.T.  U.  (Wil.  Cal.  ) 14645 
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The  bottom  division  of  the  coal  was  not  in  the  sample  analyzed. 

The  Crown  Hill  Coal  Company  has  a  mine  in  the  Coalburg 
seam  at  Crown  Hill,  Kanawha  county,  according  to  R.  W.  Ed- 
monds, in  which  he  made  the  following  measurements: 

Ft.  In.       Ft.   In. 

Sandstone 

Slate    o    3 

Coal  2     o      1 

Slate   o     4      I 

Coal  I     o  4     9 

Sulphur  band o    4      j 

Coal  I     I      J 

Butts  run  N.  60°  E.     Face  N.  30°  W.     Greatest  rise  S.  37°  E. 

Elevation  1,093  feet  A.  T. 

Analysis  of  sample  reported  as  follows  by  Prof.  Hite: 

Moisture  o.  86 

Volatile  matter 36.  88 

Fixed  carbon  56.  72 

Ash 5.54 

Total  1 00.  00 

Sulphur o.  67 

Phosphorus o.  003 

B.  T.  U.  (Wil.  Cal.)  14525 

The  Belmont  Coal  Co.  has  a  mine  in  this  bed,  one-half  mile 
west  from  Crown  Hill,  and  there  R.  W.  Edmonds  reports  the  fol- 
lowing measurement: 

Ft.  In.       Ft.  In. 

Sandstone 

vSlate,  hard  2     6 

Draw  slate o     8 

Coal  o     8 

"Niggerhead" i     i 

S])lint    3     o 

Slate o     2 

vSplint    o     6      j 

Slate o     2       I 

Coal,  soft I     5      J 

Butts  run  N   G0°  E.  Face  X.  30°  W. 
Elevation  1,103  feet  A.  T. 
Analysis  of  sample  reported  as  follows  by  I'rut'.  Hite: 


WEST  VIEGINIA  GEOLOGICAL  SURVEY.  553 

Moisture i.  21 

Volatile  matter yi-^1 

Fixed  carbon 57-93 

Ash 3.  19 

Total  100.  GO 

Sulphur o.  64 

Phosphorus .    0.003 

B.  T.  U.  (Wil.  Cal.)  14856 

The  Scranton  Splint  Coal  Company  operates  the  Coalburg 
seam  near  Pratt,  four  miles  up  Paint  creek  from  the  Kanawha 
river,  and  there  R.  W.  Edmonds  made  the  following  measurement. 

Ft.  In.      Ft.  In. 

Sandstone • 

Shale 20 

•    Splint    18"] 

"Niggerhead" o     2      I 

Coal o     4      I 

"Niggerhead" o     2      j-     8     6 

Coal  4  10 

Slate o     7 

Coal  o     9 

Butts  run  N.  30°    E.     Face  N.  60°  W. 

Analysis  of  sample  reported  as  follows  by  Prof.  Hite: 

Moisture o.  46 

Volatile  matter 36.  09 

Fixed  carbon 54-79 

Ash 8.66 


Total 100.  00 

Sulphur o.  74 

Phosphorus o.  0037 

B.  T.  U.    Wil.  Cal.) , 14166 

The  Bell  Creek  Coal  Company  has  a  mine  near  Belva,  at  the 
Fayette-  Nicholas  county  line,  which  is  very  probably  in  the  Coal- 
burg seam,  although  it  may  possibly  be  the  Winifrede  bed.  A,  P. 
Brady  reports  the  coal  as  having  the  following  structure: 

Ft.   In.    -  Ft.   In. 

Sandstone 

Plate 

Coal  o     6     ] 

Slate o  10 

Splint   2     3 

Bone  coal. o    o'i/i\     4     734^ 

Coal  I     8      I 

Slate      o     2      I 

Coal  o     2     J 
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Butts  run  S.  68°  W.     Face  S.  22°  E. 

Elevation  740  feet  above  the  R.  R. 

Analysis  of  sample  reported  as  follows  by  Prof.  liite: 

Moisture  o.  65 

Volatile  matter  33-73 

Fixed  carbon    55-  87 

Ash 9.  75 


Total   100.  00 

Sulphur o.  70 

Phosphorus o.  008 

Mr.  Fillmore,  the  mining  engineer  of  Cedar  Grove,  gives  the 
following  as  the  average  section  of  the  Coalburg  seam,  on  the  north 
side  of  Kanawha  river: 

Ft.  Ft. 

Shaly  coal 0.7 

Coal 1.6 

"Niggerhead" 0.2 

Coal  I.  I 

'Niggerhead" 0.6 

Coal  i.o     J 


5-2 


Some  of  the  mines  about  to  be  described  under  the  Winifrede 
coal  may  in  reality  belong  at  the  horizon  of  the  Coalburg  seam, 
since  the  beds  are  seldom  both  workable  in  the  same  hill,  and  the 
intervals  separating  each  from  the  black  flint  "key"  rock  are 
quite  variable. 

As  heretofore  stated,  it  is  possible  that  the  Thacker  coal,  de- 
scribed under  the  Stockton  bed,  may  prove  to  be  the  Coalburg, 
when  the  detailed  geology  of  the  region  can  be  carefully  studied 
with  the  aid  of  the  new  and  better  topographic  maps  with  which 
it  is  designed  to  cover  the  entire  State,  and  hence  the  final  solu- 
tion of  these  questions  of  identity  must  be  deferred  for  the  present. 

From  these  quite  variable  rock  intervals,  it  results  that  the 
Coalburg  bed  has  not  been  traced  and  certainly  identified  very  far 
beyond  the  immediate  region  of  the  Great  Kanawha  valley. 

On  the  Elk  river,  a  coal  comes  up  ninety  to  one  hundred  feet 
under  the  black  flint  horizon,  between  Queen  Shoals  and  Clay, 
that  appears  to  represent  the  Coalburg  bed.  It  has  been  mined 
for  local  use  in  the  vicinity  of  Yankee  Dam,  and  hence  is  locally 
known  by  that  name. 

Near  the  mouih  of  Little  Beechy,  this  coal  has  been  opened 
by  Mr.  Thoinpson,  where  it  has  the  following  structure: 
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Ft.  In.       Ft.  In. 


Sandstone,  massive  

Coal  

O      A       1 

Shale 

O       T. 

Coal  

O     q 

Bone 

O       '^          ^ 

Coal  

I       o 

Coal  and  slate 

O       Q 

Coal  

2       I 

5     5 


The  coal  is  about  150  feet  above  the  level  of  Elk  river,  and 
over  300  feet  below  the  Mason,  or  Queen  Shoals  coal,  which  has 
been  opened  high  in  the  hills  above  the  great  cliffs,  which  rise  in 
an  almost  solid  wall  to  450  feet  above  the  Elk. 

This  coal  has  been  mined  for  many  years  on  the  south  side  of 
Elk  river  at  Clay,  the  principal  supply  for  the  to^vn  having  been 
secured  here,  where  it  exhibits  the  following  structure: 


Ft.  In.       Ft.  In. 

Sandstone 

Draw  slate o     3 

Splint    2     6 

Coal,  bony  o     6 

Coal,  soft o     6      (      ^ 

Splint   o     2      |f  ■^ 

"Niggerhead" o     i       | 

Coal,  soft 2     6     J 

Concealed  to  Elk  river 15     o 


The  coal  has  the  following  structure  at  the  Scott  &  Price  mine, 
one  mile  below  Clay,  on  the  north  side  of  Elk  river: 


Ft.  In.       Ft.  In. 

Sandstone,  massive,  micaceous  

Coal  o  6     1 

Dark  .shales i  o 

Splint    2  4 

Shale  o  8 

Coal  o  4      j-     9 

Shales  and  bone i  o 

Coal,  soft , I  6 

Shale,  gray o  4 

Splint,  impure i  6 

The  thickness  of  impurities  nearly  or  quite  exceeds  that  of  the 
good  coal  at  this  mine,  but  this  may  possibly  change  for  the  better 
when  farther  under  the  hill.  The  coal,  when  freed  from  its  stony 
partings,  is  quite  good,  and  makes  an  excellent  steam  and  domes- 
tic fuel. 
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The  Coalburg  bed  will  doubtleps  furnish  much  valuable  fuel 
on  the  waters  of  Big  and  Little  Coal  rivers,  the  Guyandot,  and 
Tug,  when  those  regions  are  fully  opened  up  for  railway  traffic. 

THE  WINIFREDE  COAL. 

At  150  to  225  feet  bdow  the  Kanawha  black  flint,  another 
bed  of  excellent  coal  is  frequently  present  in  the  Kanawha  series. 
It  has  long  been  successfully  mined  on  Fields  creek,  near  the  town 
of  Winifrede,  Kanawha  county,  and  has  taken  its  name  from  that 
locality.  It  comes  in  the  middle  o^'  the  great  sandstone  mass, 
which  underlies  the  Coalburg  bed  along  the  Kanawha  river,  and 
would  therefore  appear  to  represent  the  Upper  Kittanning  bed  of 
the  Allegheny  series.  One  of  the  curious  things  in  connection  with 
this  Winifrede  bed,  is  that  it  is  rarely  of  workable  dimensions  and 
quality  when  the  Coalburg  bed  above  is  in  good  condition,  and  vice 
VERSA,  especially  along  the  Great  Kanawha,  indeed  so  frequently 
is  this  true  that  the  writer  has  sometimes  suspected  it  possible  that 
the  Coalburg  and  Winifrede  beds  might  be  one  and  the  same,  but 
with  greatly  changing  intervals  below  the  black  flint.  However, 
there  are  so  many  stratigraphic  arguments  against  such  a  supposi- 
tion that  it  has  never  been  seriously  entertained. 

This  coal  was  first  mined  on  a  commercial  scale  near  Lewiston, 
Kanawha  county,  and  for  several  years  was  known  as  the  "Lewis- 
ton"  seam,  but  by  some  popular  misconception  the  name  "Lewis- 
ton"  was  transferred  to  a  coal  above  the  Coalburg  bed,  more  than 
100  feet  higher  in  the  geologic  column  tlian  the  one  which  first 
bore  this  name. 

The  Winifrede  Coal  Con'ipany  has  long  mined  this  coal  at  the 
head  of  Fields  creek,  Kanawha  county,  and  has  now  extended  its 
mining  operations  through  the  divide  to  the  waters  of  Coal  river. 
The  coal  is  not  thick  but  it  is  very  pure,  and  seldom  surpassed 
both  for  steam  and  domestic  purposes.  There  are  three  principal 
mines  oi)erated  by  the  \\'inifrede  Company  at  the  head  of  Fields 
creek,  and  R.  W.  Edmonds  made  the  following  measurements  at 
each.     The  "South"  mine  shows  this  structure: 

Ft.   III.       l"l.   In. 

Sandstone 

Draw  .slate o     X 
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Coal  o  lo 

"Gray  splint"  o     4 

Coal  I     6 

Slaty  coal o     6 

Slate o     6 

Coal  I   II 

The  "North"  mine  shows  the  followmg: 


Ft.   In.       Ft.  In. 


Sandstone 

Slate    

Coal  I 

"Gray  splint"  o 

Coal  I 

Slatycoal o 

Slate o 

Coal  I 


2      1 

^y^  ' 

4       , 
I 

3 
6 


4     8% 


The  "Machine"  mine  is  just  northwest  from  the  last,  and  the 
coal  has  the  following  structure  there: 


Ft.  In.       Ft.  In. 

Sandstone 

Shales.....  o-ii 

Coal  o  10 

Sulphurous  coal o     2 

Coal I     I       }-     4     3 

Slate o     4 

Coal I   ID 


The  samples  analyzed  from  each  mine  are  reported  as  follows 
by  Prof.  Hite: 


South  Mine. 

Moisture 1.07 

Volatile  matter  ...  35.  79 

Fixed  carbon 55-69 

Ash 6.  45 

Totals 100.00 

Sulphur 0.77 

Phosphorous 0.006 

B.T.U.  (Wil.Cal)..  14304 


North  Mine. 

I.  09 

36.59     ' 
58.42 
3-90 


100.  00 

0.65 
o.  003 
14347 


Machine  Mine. 

I.  02 
36-05 

58.34 
4-59 


100.  GO 

o.  69 
o.  003 

14435 


Butts  run  N.  26^°  E.  Face  N.  63i°  W.  in  all  of  the  mines, 
and  the  elevation  is  1,000  to  1,020  feet  A.  T.,  while  the  greatest 
rise  is  S.  35°  E. 

At  Quincy,  Kanawha  county,  the  Quincy  Coal  Company  mines 
a  seam,  the  elevation  of  which  would  make  it  the  Winifrede  bed, 
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although  it  is  popularly  supposed  to  be  the  "Lewiston."  The 
coal  was  measured  by  S.  D.  Brady,  who  reports  the  following 
structure: 

Ft.   In.       Ft.  In. 

Sandstone 

Slate I  6 

'Niggerhead" o  5 

Coal 3  o 

Elevation  980  feet  A.  T.     Greatest  rise  N.  W. 
Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 

Moisture o.  70 

Volatile  matter 5^-73 

Fixed  carbon 5S.  26 

Ash 4.31 


Total  100.  00 

Sulphur  o.  So 

Phosphorus o.  004 

B.  T.*U.  (Wil.  Cal.) 14692 

The  New  Diamond  Mining  Company  operates  on  this  same 
coal,  three-fourths  of  a  mile  below  Quincy,  and  there  S.  D.  Brady 
made  the  following  measurement: 

Ft   In.       Ft.   In. 

Sandstone 

Slate 

"Niggerhead" o    4 

Coal 3     I 

Elevation  950  feet  A.  T.     Greatest  rise  X.  W. 
Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 

Moisture  o.  56 

Volatile  matter 3S.  64 

Fixed  carbon 57-67 

Ash 3.  13 


Total  100.00 

Sulphur o.  77 

Phosphorus 0.003 

B.  T.  U.  (Wil.  Cal.) 14S44 

The  Marinet  Company  has  mines  on  Lens  creek.  Kanawha 
county,  and  one  of  these  is  identified  by  R.  \V.  Edmonds  as  the 
Winifrede  bed  with  the  following  structure: 
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Slate 

Coal  30) 

Slate 01^47 

Coal  1     6     J 

Butts  run  N.  60°  E.     Face  N.  30°  W. 

Elevation  230  feet  above  level  of  branch  of  R.  R.  (C.  &  0.) 
at  Marinet. 

Analysis  of  sample  reported  as  follows  by  Prof.  Hite : 

Moisture  o.  65 

Volatile  matter 37- 06 

Fixed  carbon 56.  70 

Ash 5-59 

Total  100.  00 

Sulphur o.  65 

Phosphorus o.  015 

B.  T.  U.  (Wil.  Cal.) 14543 

The  Crown  Hill  Coal  Company  mines  the  AVinifrede  bed  at 
Crown  Hill,  Kanawha  county,  under  the  name  of  the  "Kanawha" 
seam,  a  term  used  to  designate  this  coal  in  the  region  around 
Handley,  and  there  R.  W.  Edmonds  measured  the  following  struc- 
ture: 

Ft.  111.       Ft.  In. 

Slate 

Gas  coal 10 

Splint o    5 

Gas  coal 11       ^^     3     8 

Splint , o    8 

Gas  coal o     6 

Butts  run  N.  45°  E.     Face  N.  45°  W. 

Elevation  1,053  feet  A.  T.     Greatest  rise  S.  38°  E. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 

Moisture 0.98 

Volatile  matter 35-49 

Fixed  carbon 60.  76 

Ash 2.77     - 

Total  100.  00 

Sulphur o.  65 

Phosphorus  o.  003 

B.  T.  U.  (Wil.Cal.  )  14767 

The  term  "gas  coal"  is  used  in  the  Kanawha  valley  to  desi^ 
nate  any  ordinary  bituminous  coal  not  of  the  splint  type. 
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The  Chesapeake  Mining  Company  has  a  mine  in  a  coal  bed, 
one-half  mile  south  from  Handley,  Kanawha  county,  where  R.  W. 
Edmonds  reports  the  following  structure: 

Ft.  In.       Ft.  In. 

Sandstone 

Splint 4     4      I 

Sandstone,  dark  gray o    5 '2,'^      5     6^4 

Splint   on      J 

Butts  run  N.  50°  E.     Face  N.  40°  W. 

Elevation  1.131  feet  A.  T.     Greatest  rise  S.  30°  E. 

Analysis  of  sample  reported  as  follows  by  Prof.  Hite: 

Moisture  o.  77 

Volatile  matter  55-23 

Fixed  carbon 59.  79 

Ash 4.  21 


Total 100.  00 

Sulphur o.  62 

Phosphorus o.  003 

B.T.  U.  (WU.Cal.) 14912 

The  elevation  given  for  the  coal  by  Mr.  Edmonds  would  make 
it  the  Winifrede,  or  "Kanawha"  seam,  but  the  structure  of  the 
coal  bed,  and  the  character  of  the  coal,  is  more  like  that  of  either 
the  Lewiston  seam  or  the  Coalburg  bed.  It  is  possible  that  it  is 
one  of  these  instead  of  the  Winifrede. 

The  Davis  Creek  Coal  Company  mines  a  bed  of  coal  on  Davis 
creek,  Kanawha  county,  a  few  miles  south  from  Charleston,  that 
possibly  belongs  at  the  horizon  of  the  Winifrede  seam,  since  Hon. 
Neil  Robinson,  the  well  known  mining  expert  of  Charleston,  W. 
Va.,  informs  me  that  it  lies  at  least  200  feet  below  the  horizon  of 
the  Kanawha  black  fli.nt. 

R.  W.  Edmonds  gives  it  the  following  structure  at  the  Davis 
creek  mine: 

Ft.  lu.       Ft  In. 

Rock   

Coal  2     8 

Analysis  of  sample  reported  as  follows  by  Prof.  Hite: 

Moisture  1.08 

Volatile  matter 37.  69 

Fixed  carbon 55.  48 
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Ash 5-75 

Total loo.  oo 

Sulphur o.  66 

Phosphorus o.  004 

B.  T.U.I  Wil.Cal.) 

This  coal  is  called  the  "Black  Band"  seam,  since  it  was  opened 
for  mining  operations  many  years  ago  in  connection  with  a  bed  of 
impure  black  band  iron  ore,  but  the  ore  proved  too  lean  and 
variable  for  successful  use,  and  the  company,  organized  to  manu- 
facture iron,  went  into  the  coal  business.  The  coal  is  of  the  splinty 
type,  and  has  an  excellent  reputation  both  for  steam  and  domestic 
purposes. 

This  coal  bed  doubtless  exists  on  Coal  and  Guyandot  rivers 
and  their  tributaries  in  Boone  and  Logan  counties,  but  as  the  coals 
of  that  region  have  not  been  opened  up  for  mining,  except  in  a 
very  limited  way  as  domestic  fuels,  it  has  not  been  possible  to  iden- 
tify this  coal  with  certainty  in  the  district  referred  to. 

On  the  Tug  river,  at  Williamson,  Mingo  county,  a  coal  is 
mined  in  the  hills  250  feet  above  water  level,  which  appears  to 
come  at  the  horizon  of  this  coal.  It  exhibits  the  following  section 
at  the  mine  of  Wallace  Williamson,  one-half  mile  northwest  from 
the  N.  &  W.  R.  R.  station: 

Ft.  In.      Ft.  In. 

Coal  09] 

Shale,  gray o     i       I 

Coal  I     8      }-     3     8 

Bone o     4      | 

Coal  o  10     J 

The  coal  is  of  the  splinty  type  and  makes  an  excellent  domes- 
tic fuel. 

The  Hatfield  Colliery  Company  has  recently  opened  a  bed  of 
coal  one  mile  above  Nolan,  Mingo  county,  which  comes  at  the 
horizon  of  the  Winifrede  bed,  and  much  resembles  its  Kanawha 
type  in  the  alternations  of  splint,  and  softer  coal,  as  shown  by  its 
section  already  given  on  page  378. 

The  Jackson  Coal  Company  has  also  recently  opened  this  coal  a 
short  distance  north  from  the  Hatfield  Company's  mine,  where 
the  bed  exhibits  the  following  structure: 
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Ft.   In.       Ft.  In. 


Shal es,  gray 5 

Co?l  07] 

Slate o     2 

Splint   2     o 

Coal,  soft o     5 

Bone o     i 

Splint    o     7 


3  10 


These  mines  were  opened  too  late  to  furnish  samples  for  an- 
alysis, but  the  coal  is  of  excellent  quality  for  either  steam  or  do- 
mestic purposes. 

In  the  Kanawha  valley  another  coal,  much  split  up  with 
shales,  fireclay,  and  other  impurities,  is  frequently  found  at  twen- 
ty-five to  fifty  feet  below  the  Winifreds  bed.  It  was  once  mined 
for  use  in  the  old  salt  furnaces  a  few  miles  above  Charleston,  and  is 
locally  called  the  "  Point' '  seam,  but  so  far  as  known  the  coal  has  not 
been  mined  on  a  commercial  scale  in  recent  years,  and  appears  to 
be  very  sporadic  and  irregular  in  thickness,  so  that  it  does  not  ap- 
pear to  be  of  much  economic  importance.  It  is  possible  that  the 
"Point"  seam  may  occasionally  have  been  confused  with  the 
Winifrede  bed,  especially  when  the  latter  is  not  of  workable  di- 
mensions. 

THE  CEDAR  GROVE  COAL. 

Between  the  Winifrede  coal  and  the  next  lower  regular  and 
valuable  seam  of  the  Kanawha  series,  (the  Cedar  Grove  coal),  there 
intervenes  250  to  300  feet  of  sandy  measures.  These  rocks,  when 
broken  by  interbedded  shales  often  contain  thin  and  irregular  seams 
of  coal  of  little  economic  importance,  and  the  sandstones  frequently 
become  massive,  forming  immense  clifPs  of  gray,  micaceous  sand- 
stone that  occasionally,  uniting  with  those  above  the  Winifrede  coal, 
form  long  lines  of  bold  cliffs,  which  weather  into  many  fantastic 
shapes  of  the  "chimney  rock"  type.  These  sandstones  have  a 
gnarly,  irregular  stratification,  and  are  seldom  quarried  for  build- 
ing purposes,  resembling  in  this  respect  the  Upper  and  Lower  Free- 
port  sandstones  of  the  Allegheny  scries,  with  which  they  would 
seem  to  correlate  in  a  general  way.  They  always  make  conspicu- 
ous bluffs  above  the  horizon  of  the  Cedar  Grove  coal,  and  have  been 
a  prominent  factor  in  shaping  the  stcej)  slopes  and  lofty  hills  of 
this  s()uthwest(!rn  region  of  the  State.  These  sandstones  have  not 
been  given  any  special  name  in  this  report,   because  it  was  con- 
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sidered  desirable  to  await  their  further  detailed  study  in  the  region 
between  the  Kanawha  and  Tug  Fork  of  Big  Sandy,  where  they  are 
so  well  developed,  before  attempting  to  give  them  geographical 
designations. 

As  stated  above,  the  Cedar  Grove  coal  is  the  first  workable 
seam  below  this  great  sandstone  mass,  in  the  Kanawha  valley  at 
least,  having  received  its  name  from  the  village  of  Cedar  Grove  at 
the  mouth  of  Kelly's  creek,  Kanawha  county,  where  the  bed  was 
first  mined  on  a  commercial  scale. 

The  Kanawha  and  Hocking  Coal  and  Coke  Company  mines  this 
coal  on  Kellys  creek,  near  the  village  of  Cedar  Grove,  and  there  S. 
D.  Brady  made  the  following  measurement: 

Ft.  In.       Ft.  In. 

Sandstone 

Shales,  gray i8     o 

Coal  2  lo 

Fireclay    5     o 

Sandstone , 

Greatest  rise  S.  45°  E.     Elevation  775  feet  A.  T. 
Analysis  af  sample  reported  by  Prof.  Hite  as  follows: 

Moisture  0.79 

Volatile  matter 36.  04 

Fixed  carbon 58.92 

Ash 4.  25 


Total , 100.  00 

Sulphur o.  46 

Phosphorus , o.  003 

B.  T.  U.  (Wil.  Cal.  ) 14767 

The  coal  is  quite  hard  but  not  of  the  splinty  type,  being  rather 
intermediate  between  that  and  the  "gas"  coals  below.  There  is  a 
thin  streak  of  bony  coal  one  foot  below  the  top  at  this  mine,  but  it 
burns  up  completely,  and  is  not  separated  from  the  rest  of  the  bed, 
all  of  which  makes  a  steam  coal  of  great  excellence. 

The  Cedar  Grove  Colliery  Company  also  mines  this  bed  near 

Cedar  Grove,  and  there  the  section  is  as  follows,  according  to  S.  D. 

Brady: 

Ft.    In.        Ft.    In. 

Sandstone 

C  al o    3 

Slate    o     3 

Coal  I     4 

Coal,  very  hard o     2 

Coal    I     8 
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Greatest  rise  S.  E.     Elevation  725  A.  T. 

Analysis  of  sample  reported  as  follows  by  Prof.  Hite: 

Moisture  o.  82 

Volatile  matter 36.44 

Fixed  carbon 58.  40 

Ash 4-34 

Total  100.00 

Sulphur o.  52 

Phosphorus o.  004 

B.T.  U.  (Wil.  Cal.  ) 14554 

The  Kanawha  and  Hocking  Coal  and  Coke  Company's  mine 

No.    110  is  also  in  this  same  coal,  and  there  S.  D.  Brady  reports 

the  following  structure: 

Ft.   In.       Ft.   In. 

Sandstone 

Slate 50 

Coal,  "rider" o    4 

Slate I     3 

Coal  2     8 

Greatest  rise  S.  E.     Elevation  765  feet  A.  T. 
Analysis  of  sample  reported  as  follows  by  Prof.  Hite:* 

Moisture    064 

Volatile  matter  36.  76 

Fixed  carbon  57.  97 

Ash 4.  63 

Total   100.  00 

Sulphur o.  48 

Phosphorus o.  003 

15.  T.  U.  (Wil. Cal.) 14656 

This  section  exhibits  a  feature  often  i)resent  with  this  coal, 
viz.,  a  thin  "rider"  coal  in  the  roof  of  the  main  bed,  from  which 
it  is  sej^arated  V)y  shales,  a  few  inches  to  several  feet  in  thickness. 
These  shales,  both  above  and  below  the  "rider"  coal,  are  usually 
very  rich  in  fossil  ])lant  remains. 

The  Mile  Branch  Coal  Company  has  a  mine  in  the  Cedar 
Grove  coal  near  Monarch,  Kanawha  county,  and  there  S.  D.  Brady 
made;  the  t'ollowin^  iiica^urciiicnt: 

Ft.   In.       Ft.   In. 

Slate    10    o 

Coal,  "ridtr' o     2}^ 

Slate    o  10 

Coal   3     I 
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Greatest  rise  S.  E.     Elevation  705  feet  A.  T. 
Analysis  o^  sample  reported  by  Prof.  Hite  as  follows: 

Moisture    0.69 

Volatile  matter 35-92 

Fixed  carbon 59-24 

Ash 4.  15 

Total 100.  00 

Sulphur o.  58 

Phosphorus o.  003 

B.T.U.   (Wil.Cal.) 14693 

On  the  south  bank  of  the  Kanawha  river  this  coal  is  mined 
by  the  Robinson,  East  Bank,  and  Crown  HUl  Coal  Companies  at 
Coalburg,  East  Bank,  and  Crown  Hill  respectively.  R.  W.  Ed- 
monds reports  the  coal  as  two  feet  eight  inches  thick  at  Coalburg 
and  Crown  Hill,  and  two  feet  nine  inches  at  East  Bank. 

The  analyses  of  samples  from  each  of  these  mines  are  reported 
as  follows  by  Prof.   Hite: 

Coalburg.      East  Bank.     Crown  Hill. 

Moisture 1.27  0.76  1.07 

Volatile  matter  35-66  37-37  35-96 

Fixed  carbon 55.95  57-41  57.07 

Ash 7.12  4.46  5- 90 

Totals 100.00  100.00  100.00 

Sulphur '  0.81  0.66  0.74 

Phosphorus 0.007  0.006  0.004 

B.T.  U.  (Wil.  Cal.)  14071  14649  14535 

These  several  analyses  reveal  a  coal  of  most  excellent  quality, 
very  low  in  sulphur,  phosphorus  and  ash.  Although  averaging 
only  two  feet  eight  inches  to  two  feet  ten  inches  in  thickness,  yet 
it  has  been  very  successfully  mined,  thus  furnishing  a  good  object 
lesson  as  to  what  thickness  of  pure  fuel  will  warrant  mining  oper- 
ations when  not  complicated  by  the  removal  of  included  bone, 
"niggerhead, "  or  other  slaty  partings. 

There  is  doubtless  a  large  area  of  this  coal  in  the  region  south- 
west from  the  Kanwaha  valley,  as  well  as  northeast  from  it,  since 
the  same  coal  exists  in  Nicholas  county,  having  been  dug  into  at 
100  feet  above  the  main  coal  (Campbells  creek)  around  Summers- 
ville,  and  it  has  also  been  mined  by  the  Baker  heirs,  on  McMillans 
creek,  a  branch  of  Muddlety. 

On  Tug  river,  the  Mingo  Mining  Company  works  a  coal  bed  at 
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Alma,  two  miles  west  of  Matewan,  which  belongs  300  to  400  feet 
below  the  Thacker  bed,  and  it  is  possible  that  this  t;oal  is  a  repre- 
sentative ot  the  Cedar  Grove  seam.  It  is  reported  as  follows  by  A. 
P.  Brady: 

Ft.  lu.       Ft.  In. 

Sandstone 

Slate 

Coal  3     5 

Elevation  890  feet  A.  T. 

Analysis  of  sample  reported  as  follows  by  Prof.  Hite: 

Moisture  o.  62 

Volatile  matter ...  35.  24 

Fixed  carbon 57-43 

Ash 6.  71 

Total 100.  00 

Sulphur o.  55 

Phosphorus o.  003 

The  similarity  in  chemical  composition  wath  the  Cedar  Grove 
seam,  revealed  by  the  above  analysis,  while  not  of  much  weight  in 
a  question  of  identity,  is  still  of  some  little  significance. 

If  the  Kanawha  series  is  simply  the  expanded  Allegheny, 
then,  as  already  stated,  the  Cedar  Grove  coal  would  correlate  with 
the  Middle  Kittanning  coal  of  the  latter  series, 

CAMPBELLS  CREEK  LIMESTONE. 

The  interval  between  the  Cedar  Grove  coal  and  the  next  un- 
derlying coal  bed  (Campbells  creek)  consists  largely  of  alternating 
shales  and  sandstones,  sometimes  containing  thin  seams  of  coal, 
and  often  a  peculiar  earthy  limestone,  the  whole  varying  in  thick- 
ness from  fifty  to  over  one  hundred  feet.  The  limestone  in  question 
was  first  observed  by  the  writer  near  the  mouth  of  Campbells  creek, 
and  was  named  from  that  locality,  where  it  .occurs  at  an  interval 
of  thirty-four  feet  above  the  coal  of  the  same  name.  It  frequently 
takes  the  form  of  lens-shaped  concretions,  and  often  exhibits  the 
"cone-in-cone"  structure,  which  is  itst-li  of  con('r('tit)nary  origin. 
This  limestone  horizon  is  rather  persistent  in  the  Kanawha  valley, 
though  the  stratum  is  seldom  more  than  a  foot  in  thickness. 
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THE  CAMPBELLS  CREEK  COAL. 

At  an  interval  below  the  black  flint,  varying  from  410  feet 
at  Campbells  creek  on  the  north,  to  640  feet  at  Ansted,  thirty  odd 
miles  to  the  southeast,  we  find  the  most  important  coal  of  the  Ka- 
nawha series.  It  received  its  name  from  the  stream  along  which 
it  first  appears  above  water  level  in  passing  southeastward  from 
Charleston,  and  which  puts  into  the  north  bank  of  the  Kanawha 
river,  four  miles  above  that  city.  The  general  section  at  the  mouth 
of  Campbells  creek,  given  on  page  508,  shows  the  relation  of  this 
important  coal  to  the  other  members  of  the  Kanawha  series  above 
it,  and  the  remaining  sections  which  follow  that  one  to  page  536, 
will  reveal  its  relation  to  the  beds  below,  as  well  as  to  those  above 
it  along  the  Kanawha  valley.  They  show  it  to  be  a  multiple  seam 
at  its  type  locality,  and  that  it  also  splits  up  and  becomes  even 
more  complex  to  the  southeast  along  the  Kanawha  river,  the  upper 
portion  separating  from  the  lower,  and  locally  becoming  an  entirely 
distinct  coal  bed,  which  has  been  separately  mined  under  the  name 
of  the  "Peerless"  seam,  which,  after  getting  twenty  to  thirty  feet 
away  from  the  lower  member,  the  Blacksburg  seam,  or  "No.  2 
Gas,"  again  approaches  the  latter  within  a  few  inches  on  Morris 
creek,  near  Montgomery.  These  different  phases  of  the  original 
Campbells  creek  coal  are  fairly  illustrated  in  the  sections  given 
above,  but  the  complete  evidence  for  the  splitting  of  the  Campbells 
creek  bed  into  the  Peerless  and  Blacksburg  members,  and  their 
coming  practically  together  again  near  Montgomery,  can  only  be 
realized  by  actual  examinations  in  the  field. 

The  Campbells  creek  coal  is  different  in  type  from  the  hard, 
splint  coals  like  the  Winifrede  and  Coalburg  above,  and  hence  is 
generally  known  as  a  "gas"  coal,  or  "No.  2  Gas"  to  be  specific; 
the  coal  from  this  bed  having  long  been  used  for  gas  making  pur- 
poses. Being  soft  in  texture  this  coal  also  cokes  well,  so  that  the 
type  is  entirely  different  from  all  of  the  coals  above  the  Cedar 
Grove  bed  in  the  Kanawha  valley,  although  there  is  frequently  a 
few  inches  of  splint  coal  in  the  upper  portion  of  the  "No.  2  Gas," 
or  Blacksburg  member  of  the  Campbells  creek  bed. 

The  following  section  of  the  Campbells  creek  coal  at  the  Cal- 
derwood  mine  of  the  Campbells  Creek  Coal  and  Coke  Company, 
near  the  mouth  of  Campbells  creek,  made  by  S.  D.  Brady,  will 
illustrate  the  complex  character  of  the  bed  at  its  type  locality: 
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Ft.   In.       Ft.  In. 


Sandstone 

Slate  

Coal  2     3 

Black  slate o    4 

Coal  o  II 

Slate o     I 

Coal o  11;^ 

Slate , I     I 

Coal   I     5 


7    o}4 


Butts  run  S.  85°  W.     Face  S.  5°  E. 
Elevation  610  feet  A.  T.     Greatest  rise,  S.  E. 
Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 

Moisture  i.  12 

Volatile  matter , 36.  63 

Fixed  carbon 55-  05 

Ash 7.  20 

Total 100.  00 

Sulphur I.  16 

Phosphorus o.  005 

B.  T.  U.  (Wil.  Cal.  )  13755 

"Bottom  coal  taken  out  only  in  portions  of  the  mine  where 
intervening  slate  is  not  too  thick  to  remove." 

The  Spring  Fork  mine  of  the  same  company  is  located  on  the 
south  side  of  Campbells  creek,  one  mile  above  its  mouth,  and  there 
S.  D.  Brady  made  the  following  measurement: 

Ft.  In. 

Sandstone 

Slate o  3 

Coal  2  2 

Slate o  I 

Coal  3  7 

Slate    I  o 

Coal,  not  exposed 

Analysis  of  sample  reported  as  follows  by  Prof.  Hite: 

Moisture  o.  96 

Volatile  matter 37-42 

Fixed  carbon 57.  66 

Ash 3.  96 

Total 100.  00 

Sulphur o.  54 

Phosphorus  0.002 

B.T.U.  (Wil.  Cal.)  .    14278 
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The  "bottom"  member  of  the  coal  was  not  in  this  sample. 

From  this  point  southeastward  the  parting  slates  of  the  Camp- 
bells creek  coal  begin  to  thicken,  and  just  above  Maiden  station 
on  the  C.  &.  0.  R.  R.,  only  one  mile  and  a-half  from  the 
mouth  of  Campbells  creek,  we  find  the  bed  extending  through  an 
interval  of  seventeen  and  a-half  feet,  ten  feet  of  which  is  fireclay 
and  sandy  shales,  as  shown  in  the  section  on  page  510.  These  in- 
tervening shales  increase  still  more  as  we  go  up  the  Kanawha, 
apparently  by  the  thickening  of  the  "one  foot  ten  inch  fireclay  and 
shale' '  of  the  Maiden  section  referred  to,  and  separate  the  Camp- 
bells creek  coal  into  two  well  defined  beds,  which  are  twenty  feet 
apart  at  Brownstown,  and  mined  separately,  as  shown  in  the  sec- 
tion on  page  511,  the  upper  member  of  which  becomes  the  '"Peer- 
less" coal,  and  the  lower  one  the  Blacksburg  bed. 

One  of  these  beds,  probably  the  lower,  is  mined  by  the  Ka- 
nawha and  Coal  River  Coal  Company  at  Carkin,  one  mile  above 
Maiden  station,  where  R.  W.  Edmonds  made  the  following  meas- 
mente : 

Ft.  In. 

Sandstone 

Draw  slate  o  4 

Coal  o  6 

Bone o  i 

Coal  2  6 

Butts  run  N.  60°  E.     Face  S.  30°  W. 

Elevation  641  feet  A.  T. 

Analysis  of  sample  reported  as  follows  by  Prof.  Hite: 

Moisture  0.94 

Volatile  matter 34.  19 

Fixed  carbon 57-53 

Ash 7.34 

Total 100.  00 

Sulphur o.  12 

Phosphorus o.  008 

The  upper  or  "Peerless"  member  of  the  Campbells  creek  bed 
is  mined  at  the  mouth  of  Fields  creek  by  the  Lewiston  Coal  Company 
at  its  Peerless  mine,  near  the  village  of  Peerless,  the  type  locality 
for  this  coal,  and  there  R.  W.  Edmonds  reports  a  thickness  of  two 
feet  three  inches  at  640  feet  A.  T.     This  is  at  the  locality  of  the 
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general  section  given  on  the  lower  half  of  page  515,  where  the  lower 
division  of  the  Campbells  creek  bed  appears  at  twenty-six  feet  be- 
low the  Pe6rless  seam.  The  same  coal  is  mined  by  the  Winifrede 
Coal  Company  at  its  "Arbuckle"  mine,  three  miles  up  Fields 
creek,  aocording  to  Mr.  Edmonds,  who  found  it  there  two  feet 
eight  inches  thick,  at  710  feet  A.  T.  The  samples  from  each  of 
these  mines  yielded  the  following  results  as  reported  by  Prof.  Hite: 

Lewiston.  Arbuckle. 

Moisture  0.62  1.07 

Volatile  matter 37-33  38.69 

Fixed  carbon 5^-41  57- •25 

Ash 3.64  2.99 


Totals 100.  00  100.  00 

Sulphur 0.83  1.25 

Phosphorus 0.003  0.0025 

B.T.U.(Wil.  Cal.) 14768  14641 

This  is  a  beautiful  coal,  single  bedded,  and  having  the  col- 
umnar structure  of  typical  coking  coal.  It  is  very  rich  in  volatile 
matter,  and  highly  prized  as  a  gas  coal,  and  also  for  steam. 

The  Pine  Grove  Coal  Company  has  a  mine  one-half  mile  up 
Cabin  creek,  which  Mr.  Edmonds  thinks  is  in  the  Peerless  seam, 
and  he  reports  its  structure  as  follows: 

Ft.  In. 

Sandstone 

Hlate    3  o 

Coal 2  10 

Slate    o  2>^ 

Coal  o  6/2 

Butts  run  S.  15°  E.     Face  N.  75°  E.     Greatest  rise  S.  75°  E. 

Elevation  695  A.  T. 

Analysis  reported  by  Prof.  Hite  as  follows: 

Moisture  o.  59 

Volatile  matter 35.  76 

Fixed  carbon  58.  87 

Ash 478 

Total 100.00 

Sulphur I.  05 

Phospliorus o.  002 
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It  is  possible  that  this  is  the  Blacksburg  member  instead  of 
the  Peerless,  since,  as  a  rule,  the  latter  has  no  slate  or  bony  part- 
ings whatever. 

At  Acme,  near  the  head  of  Paint  creek,  Kanawha  county,  the 
Stevens  Coal  Company  has  two  mines  in  the  Blacksburg  member 
of  this  coal,  one  the  "Empire,"  three-fourths  of  a  mile  below  Acme, 
and  the  other,  the  "Keystone,"  one-fourth  of  a  mile  above  Acme. 
R,  W.  Edmonds  reports  the  structure  at  each  as  follows: 


Empire. 

Ft.  In. 

Softcoal 2  7 

Gray  splint o  8 

Softcoal o  5 

Slate o  o}4 

Softcoal I  8 

Totals  5  4>^ 


Keystone. 

Ft. 

In. 

3 

o 

o 

4 

o 

3 

o 

o% 

o 

lO 

4    5>^ 


Elevations: 
feet  A.  T. 


(Empire)   1,235  feet  A.  T.     (Keystone)  1,275 


ANALYSES. 

Empire. 

Moisture  0.76 

Volatile  matter 34.  70 

Fixed  carbon 59.  82 

Ash 4.  72 

Totals   100.  00 

Sulphur I.  18 

Phosphorus o.  003 

B.  T.  U.  (Wil.  Cal.  ) 14715 


Keystone. 

0-53 
33- 08 

59-32 
7.07 


TOO.  00 
2.52 

o.  007 


The  lower  division  (Blacksburg)  of  the  Campbells  creek  bed 
thickens  up  in  the  region  of  Handley,  and  becomes  a  very  impor- 
tant coal  bed.  There  is  always  some  "splint"  coal  near  the  top 
and  two  to  four  layers  of  "gas"  coal  in  the  seam,  separated  by 
thin  slates  or  bones,  the  main  bench  of  the  bed  being  from  three 
to  three  and  a-half  feet  thick.  The  section  of  this  coal  given  on 
page  529,  near  Montgomery,  will  serve  as  a  type  of  the  bed  over  a 
wide  region,  although  frequently  there  are  fewer  divisions. 

Mr.  Fillmore,  the  mining  engineer  of  Cedar  Grove,  gives  the 
following  as  the  most  common  section  of  this  coal: 
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Ft.        Ft 

Cannel,  thin 

"Gas"  coal o.  2] 

Bone o.  2  I     ,  q 

Splint  I. 2  I'   4-^ 

"Gas"  coal 3.  2  J 

The  following  table  of  analyses  reported  hy  Prof.  Hite  from 
samples  collected  by  R.  W.  Edmonds  and  A.  P.  Brady,  will  show 
the  chemical  character  of  this  coal  in  the  upper  Kanawha  region: 

BLACKSBURG,  NO.  2  GAS  COAL,  CAMPBELLS  CREEK 


Analyses 
No. 


LOWER  BED. 
Mois.      V.  M.      F.  C.      Ash.      Sul.      Phos.      B.T,U. 


1 0.41  34 

2 0.59  33 

3 0.53  35 

4 061  37 

5 069  35 

6 0.53  35 

7 063  37 

8 0.72  36 

9 0-47  35 

10 0.47  35 

II 0.74  34 

12 0.70  35 

13 051  31 

T4 0.62  35 

15 0-7I  34 

16 0.63  34 

17 063  35 

18 0.63  35 

19 0.59  33 

20 0.43  33 

21 0.37  34 


57- 36 
62.59 
55-  17 
57-97 
61.  13 

57-45 
56.  20 
60.95 
60.  22 
58.47 
58.57 
58.59 
57-07 
58-18 
61.79 
60.  44 
57-  14 
55- 50 
52-57 
60.80 
60.39 


8.  10 
3-  19 
8-57 
3-76 
2.28 
6.15 
5-43 
1.68 

3-54 
5-65 
6.03 
7-38 

10.49 
5-86 
3-46 
4-54 
6.76 
8.24 

13-45 
5-  19 
4-43 


1.07 

0-95 
I.  06 
r.  28 
0.66 

0.54 
o.  60 

0.  76 

1.  25 

1.  06 
1.30 
o.  69 

0.71 

2.  48 

0.  98 

1-34 

1.  64 

1-23 

1.04 
1.84 
1.77 


0.055 
0.054 
0.005 
o.  00S5 
0.014 
o.  006 

0.005 

0.0035 

0.0135 

o.  004 

0.032 

o.  010 
o.  012 
o.  008 
o.  017 

0-033 

o.  012 
0.005 

o.  007 
o.  004 
0.0055 


14323 
14985 


14700 

I5I83 

I49I5 
14637 
14554 


14674 

14462 


14694 

14669 


LOCATION  OF  SAMPLES. 


Analyses 
No. 


1.  Splint  coal,   from  Harewood   mine,    Harewood,    Fayette 

county,  W.  Va.,  K.  ct.  H.  C.  ct  C.  Co. 

2.  Gas  coal,  from  Harewood  mine,  Harewood,  Fayette  coun- 

ty, K.  ct.  H.  C.  &  C.  Co. 

3.  Splint  coal,  from  Long  Acre  mine.   Long  Acre,    Fayette 

county,  W.  Va.,  K.  ct  H.  C.  «.t.  C.  Co. 

4.  Gas  coal,  from  Long  Acre  mine,  Long  Acre,  Fayette  coun- 

ty, W.  Va.,  K.  &  H.  C.  it  C.  Co. 

5.  Gas  coal,  from  Carbondale  mine,   one  mile  northeast  of 
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Cannelton,  Fayette  county,  K.  &  H.  C.  &  C.  Co. 

6.  Splint  coal,  from  Carbondale  mine,  K.  &  H.  C.  &.  C.  Co. 

7.  Splint  coal,  from  National  mine,  one  and  one-half  miles 

northeast  of  Cannelton,  K.  &  H.  C.  &.  C.  Co. 

8.  Gas  coal,  from  Carbondale  mine,  1^  miles  northeast  of  Can- 

nelton, K.  &.  H.  C.  &  C. .  Co. 

9.  Gas  coal,  from  No.  2  mine,  one  and  one-half  miles  north- 

east of  Cannelton,  Cannelton  C.  Co. 

10.  Splint  coal,   from  No.    2  mine,   one  and  one-half  miles 

northeast  of  Cannelton,  Cannelton  C.  Co. 

11.  From  No.  2  mine.  Crescent,  Fayette  county,  W.  R.  John- 

son. 

12.  From  No.  117  mine,  Glen  Ferris,  Fayette  county,   K.  & 

H.  C.  &  C.  Co. 

13.  Eureka  mine,  two  miles  southeast  of  Montgomery,  Fay- 

ette county,  Davis- Gordon  Co. 

14.  Digby  mine,  three-fourths  of  a  mile  east  of  Mt,  Carbon, 

Fayette  county,  G.  K.  C.  Co. 

15.  From  No.  2  mine,  Mt.  Carbon,  Fayette  county,  G.  K.  C. 

Co. 

16.  From  No.   1  mine,   one-half  mile  up  Boomer  Br.  R.  R., 

Fayette  county.  Boomer  C.  &  C.  Co. 

17.  Splint  coal  from  Kanawha  Gas  Coal  Co.'s  mine,   three- 

fourths  of  a  mile  above  Cannelton. 

18.  From  Raven  mine,   at  mouth  of  four-mile  of  Smithers 

creek,  Fayette  county. 

19.  From:  No.  2  Edge  water  mine,  Edgewater,  Fayette  county, 

Carver  Bros. 

20.  From  No.  2  mine.  Eagle,  Fayette  county,  St.   Clair  C.  & 

C.  Co. 

21.  From  Diamond  mine,  one  mile  west  of  Mt.  Carbon,  Fay- 

ette county.  Diamond  and  Forest  Hill  Colliery  Co. 

The  "gas"  divisions  of  this  coal  make  a  very  good  coke,  and 
some  of  the  Kanawha  plants  engage  in  its  manufacture  as  well  as 
the  shipment  of  steam  coal  from  the  splinty  layers  of  the  bed.  The 
coke  at  the  several  plants .  was  sampled  by  Messrs,  Edmonds  and 
Brady  (A.  P.),  and  Prof.  Hite  reports  the  following  results  of  the 
analyses: 
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E  FROM  NO. 

2  GAS  COAL. 

Coking 

V.  M.      F.  C. 

Ash. 

vSul. 

Phos. 

time. 

I.  66     87.  26 

10.68 

0.  69 

0.0075 

72  hours. 

I.  95     89.  26 

8.66 

1.05 

0.0215 

72       " 

1.02     91.53 

7-33 

0.  91 

0.0135 

72       " 

0.  69     86.  43 

12.  73 

I-  15 

0.  0750 

48       " 

0.  87     82.  56 

16.  40 

1.04 

0.  0250 

72       " 

1.64     88.59 

9-55 

I.  14 

0.  0105 

72       " 

I.  61     84.  85 

13- 40 

0.75 

0.  009 

72       " 

Analyses 
No.  Mois. 

1 0.40 

2 o.  13 

3 0.12 

4 •■•.  o.  15 

5 o.  17 

6 o.  22 

7 0.14 

LOCATION  OF  SAMPLES. 

Analyses 
No. 

1.  From  East  Bank  ovens  one-fourth  of  a  mile  south  of  East 

Bank,  Fayette  ceunty,  12  ovens. 

2.  From  one  and  a-half  miles  northeast  of  Cannelton,   Fay- 

ette county,  Cannelton  Coal  Co.,  90  ovens. 

3.  From  Carbondale  mine,  one  mile  northeast  of  Cannelton, 

Fayette  county,  50  ovens. 

4.  From  Harewood  mine,   Harewood,   Fayette  county,  K.  & 

H.  C.  &  C.  Co.,  80  ovens. 

5.  Kanawha  ovens,  Mt.    Carbon,  Fayette  county,  (i.  K.  C. 

Co. ,  69  ovens. 

6.  Long  Acre  ovens,  Long  Acre,  Fayette  counto,  K.  &  H.  C. 

&  C.  Co.,  100  ovens. 

7.  Ansted  ovens,  Gauley  Mt.   C.  <fe  C.  Co.,    Fayette  county, 

150  ovens. 

The  Nos.  4,  5  and  7  samples  were  evidently  not  representa- 
tive, since  the  corresponding  coal  analyses  do  not  agree  with  the 
high  percentages  of  ash.  Also  the  coal  analyses  Nos.  13  and  19 
are  too  high  in  ash  to  be  representative  of  the  coal,  as  one  may 
see  by  comparing  them  with  the  other  analyses. 

The  "splint"  layers  appear  to  be  uniformly  higher  in  ash 
than  the  "gas"  coal  divisions  of  the  bed. 

The  Gauley  Mountain  Coal  Company  has  a  mine  in  the  Camp- 
bells creek  seam,  near  Ansted,  Fayette  county,  1000  feet  above 
the  bed  of  New  river,  at  Hawks  Nest,  and  there  II  W.  Edmonds 
measured  the  following  section  at  the  "Nova  Scotia"  mine  of  the 

Company: 

Ft.   In.       Ft.   In. 

Coal ^  I  8 

Slate 2  o 

Draw  slate o  6 

Coal I  6 
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Slate  and  coal o     6 

Coal 3     5 

Total 9     7 

Butts  run  N.  45°  W.     Face  N.  45°  E. 

Elevation  A.  T.  1730  feet. 

Greatest  rise  S.  25°  E. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 

Moisture  0.89 

Volatile  matter 32.29 

Fixed  carbon 65.  41 

Ash I.  41 

Total 100.00 

Sulphur 0.91 

Phosphorus o.  003 

B.  T.  U.  (Wil.  Cal.) 14951 

The  uppermost  bench  of  this  coal  appears  to  represent  the 
"Peerless"  member  of  the  Campbells  creek  bed,  with  the  slate  in- 
terval thinned  down  to  only  two  feet.  When  this  interval  is  thin 
the  coal  is  taken  out,  but  when  it  thickens,  (as  it  does  to  several 
feet  in  many  portions  of  the  Gauley  Mt.  Company's  mine),  this 
portion  of  the  bed  is  then  abandoned. 

A  coal  bed  which  appears  to  be  identical  with  the  Campbells 
creek  seam,  has  been  mined  to  a  considerable  extent  around  the 
town  of  Summersville,  Nicholas  county.  It  occurs  at  an  interval 
of  140  to  160  feet  above  the  top  of  a  very  massive  sandstone  which 
looks  like  the  Pottsville,  and  about  600  feet  under  the  Kanawha 
black  flint. 

The  bed  has  the  following  structure  at  Alex.  McMillan's  bank, 

one  mile  southwest  from  the  town: 

Ft.  In.       Ft.  In. 

Coal,  soft I  2  T 

Slaty  coal ,, o  5  L      -1     a 

Coal,  soft 2  8  f     4     o 

Coal,  splinty,  hard o  9  J 

This  is  the  type  of  the  coal  at  all  of  the  mines  (Jos.  A.  Alder- 
son's,  Mrs.  Alderson's,  Duffy's,  Brown's,  Grove's,  Remley's,  etc.) 
in  the  vicinity.  There  is  frequently  an  inch  or  two  of  bony  can- 
nel  at  the  top,  and  the  slaty  coal,  one  foot  below  the  top,  varies 
from  three  to  ten  inches  in  thickness.  It  appears  to  correspond 
to  the  '  'splint' '  coal  in  the  upper  half  of  the  Blacksburg,  or  '  'No. 
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2  Gas"  coal  of  the  Kanawha  valley.  The  coal  in  the  bottom  is 
usually  hard  and  splinty,  or  even  bony  in  type. 

This  coal  is  also  well  developed  on  Bryants  branch  of  Mud- 
dlety,  northeast  from  Summersville,  where  it  is  stripped  out  of  the 
run  on  the  land  of  J.  C.  P.  Duffy,  and,  with  its  parting  slates, 
has  a  thickness  of  six  feet,  while  fifty  to  sixty  feet  higher,  is 
another  coal  nearly  four  feet  thick,  which  is  mined  both  by  Mr. 
Duff}'  and  also  by  Richard  Bryant,  just  above.  The  higher  one 
may  be  the  Cedar  Grove  coal.  It  has  two  thin  parting  slates  and 
is  a  very  fair  coal. 

At  Hon.  Theo.  Horan's  bank,  near  the  Thornton  school 
house,  on  Peters  creek,  the  Summersville  coal  has  the  following 
structure: 

Ft.  In.       Ft.  In. 

Shale,  gray 2     o 

Cannel,  bony o     3 

Coal,  soft o  10 

Slaty  coal  05       -      4     6 

Coal,  soft 2     6 

Coal,  hard o     6 

The  same  coal  is  opened  by  many  farmers  along  Peters  creek, 
including  Curtis  Stevenson,  Charles  Drennen,  Jane  Johnson  and 
many  others,  where  it  has  substantially  the  structure  given  above. 
It  is  a  bright,  rich  fuel,  and  will  prove  quite  valuable  when  Nich- 
olas county  secures  shipping  facilities. 

The  Campbells  creek  coal  has  a  fine  development  on  the  up- 
per waters  of  Coal  and  Guyandot  rivers,  including  their  tributaries 
in  Boone,  Lincoln,  Logan,  and  southern  Wyoming  counties.  The 
bed  is  multiple  in  that  region,  as  everywhere  else,  and  exhibits  a 
fairly  good  thickness  along  the  Spruce  Fork  of  Little  Coal  river, 
where  the  writer  has  traced  it  from  the  mouth  of  Laurel  to  where 
it  goes  under,  on  the  Garland  branch  of  Spruce.  The  coal  exhib- 
its the  following  structure  at  the  mouth  of  Ben's  branch,  a  short 
distance  al)ove  the  mouth  of  the  Laurel  Fork  of  Si)ruce: 

Ft.   In.       Ft.   In. 

Coal,  blossom 

Shales 5     o 

Coal   4    o 

Fireclay i     o 

Coal,  visible    10 

Concealed  to  Spruce 55     o 
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Near  the  mouth  of  Rockhouse  branch,  this  coal  exhibits  the 
following  structure  on  the  land  of  Sydney  Chambers : 

Ft.    In.       Ft.    In. 

Coal  '. o  5 

Shales  5  o 

Coal  o  2 

Fireclay i  8 

Coal  5  8 

The  main  bench  has  only  one  bony  layer,  two  inches  thick, 
near  the  middle,  and  is  very  good  coal. 

Near  the  mouth  of  Old  House  run  the  following  exposure 
shows  the  relations  of  this  coal  to  the  thin  coals  above: 

Ft.  In. 

Sandstone,  massive 20  o 

Coal  I  o 

Shale  and  concealed  35  o 

Coal  o  2 

Shales  and  firelay 5  6 

Coal  5     o      I 

Fireclaj'    13      >-  7  11 

Coal  I     8     J 

Concealed  and  sandstone  to  Spruce 75  o 

Near  the  mouth  of  Whites  Trace  branch  this  coal  has  the  fol- 
lowing structure: 

Ft.  In.       Ft.  In. 

Coal     3     4) 

Fireclay 04      y      6  10 

Coal  3     2     j 

When  this  bed  emerges  on  Buffalo  creek,  a  tributary  of  the 
Guyandot,  which  heads  up  against  the  Garland  branch  of  Spruce, 
it  attains  a  good  development,  as  exhibited  by  the  following  sec- 
tion, measured  two  miles  below  the  mouth  of  Mud  Lick  run: 

Ft.  In.       Ft.  In. 

Soft  shales 20  . 

coal   40"] 

fireclay o    3      | 

Coal  ..-  coal     01      |-     8    o 

fireclay o     2 

Icoal   3     6     J 

Concealed  sandstone  and  shales  to  Buffalo  creek no    o 

At  the  mouth  of  Buffalo  creek,  which  puts  into  the  Guyandot 
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about  ten  miles  above  Logan   Court  House,  the  following  section 
was  measured  on  the  land  of  Dr.  Doss: 

Ft.   In.       Ft.   In. 

Massive  sandstone,  and  concealed  from  summit  275  o 

Coal,  large  h\ossorx\.  Stock to7t?  

Concealed  and  massive  sandstone 210  o 

Sandy  shales  55  o 

Coal,  Winifrede?  4  10 

Concealed 2  o 

Sandstone,  massive    35  o 

Concealed 20  o 

Sandstone,  massive 40  o 

Shales  and  concealed 10  o 

Sandstone,  massive 80  o 

Concealed 20  o 

Sandstone,  massive 65  o 

Sandy  shales 5  o 

icoal  30) 
fireclay 08      \      48' 
coal,  visible i     o     j 

Concealed  and  massive  sandstone  190  o 

Coal,   Eagle? r  8 

Sandy  shales  and  sandstone 25  o 

Coal o  6 

Dark,  sandy  shales  to  level  of  Buffalo  creek 15  o 

In  the  region  of  Oceana,  Wyoming  county,  the  Campbells 
creek  coal  is  known  as  the  "Cook,"  or  "Big  bed,"  and  it  crops 
high  up  in  the  mountains,  700  to  800  feet  above  the  level  of  the 
Clear  Fork  of  the  Guyandot. 

Near  the  mouth  of  Cow  creek,  above  Oceana,  this  coal  has  an 
elevation  of  2110  feet  above  tide,  on  the  land  of  George  Cook,  ac- 
cording to  the  levels  of  the  Guyandot  Coal  Land  Association,  and 
there  it  exhibits  the  following  structure: 

Ft.   In.       Ft.   In. 

Sandstone 5     o 

icoal    20^ 
slate  o     I       V      2     7 
coal   o     6     j 

Concealed 80    o 

Shale,  gray 6    o 

C  coal    2     2 

"  shale I     2 

Coal,  Campbells  creek  -^coixX    i     6 

.shale I     2 

(  coal    4     o 

Concealed,  with  massive  sandstone,  to  level  of  Guy- 
dot  river,  in  the  Pottsville  series  825     o 

Tlie    Guyandot   Coal    Land    Association,    under    the   super- 
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vision  of  Capt.  M.  A.  Miller,  its  chief  engineer  of  Richmond,  Va., 
and  the  late  Major  Jed.  Hotchkiss,  its  general  manager,  made  a 
large  number  of  openings  on  the  Campbells  creek  bed,  in  Wyom- 
ing county, in  ISS^-Sjall  of  which  were  placed  at  the  writer's  disposal 
through  the  courtesy  of  Major  Hotchkiss.  One  of  these,  on  To- 
ney's  Fork,  above  Oceana,  will  illustrate  the  type  of  the  Camp- 
bells creek  bed  on  that  stream,  as  follows; 

Ft.   In.       Ft.   In. 


Slate    

Coal    

Slate 

Coal  I     7 

Slate o     2 

Coal  I     4 

Slate 2  II 

Coal  4    o 

Slate o     8 

Coal  I     2 


o     7 
6    6 


Elevation  above  tide  at  base  2266  feet. 

Capt  Miller  adds  this  note  to  his  Toney  Fork  work: 

"On  the  line  of  the  St.  Albans  and  Boone  County  R.  R.  Survey,  which 
crosses  the  Guyandot  mountains  at  Walnut  Gap,  the  ''Big"  (Campbells 
creek)  coal  occurs  on  the  north  side  (Little  Coal  river)  of  the  mountains,  at 
1718  feet  A.  T.,  and  what  I  believe  to  be  the  same  coal  occurs  on  the  south 
side  along  the  waters  of  Toneys  Fork,  at  an  elevation  of  2210  feet  A.  T.,  a 
rise  of  492  feet  in  a  distance  of  a  mile  and  two  thirds,  or  approximately  300 
feet  to  the  mile  in  a  direction  S.  36°  E." 


Crane  Fork  of  Guyandot  (Clear  Fork)  puts  into  the  latter 
seven  miles  above  the  mouth  of  Toneys  Fork,  heading  up  against 
the  corners  of  Raleigh,  Boone,  and  "Wyoming  counties,  and  on  the 
Rock  Lick  branch  of  Crane,  Mr.  Miller  measured  the  following 
interesting  section: 

Ft.   In.       Ft.   In. 


Slate 

Coal  

Slate 

coal   I 

slate  o 

coal   I 

Coal,  Campbells  creek  \  slate o 


I 
10 


coal 

slate 


coal    o  10 


13     9 


Interval ,...,..„ 157     o 
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fcoal   

I 

7     1 

slate 

I 

4 

coal   

o 

2 

slate  

o 

8 

Coal - 

coal   

o 

4 

\     7 

slate  

o 

4 

coal   

o 

6 

slate 

I 

8 

coal   

I 

o 

ftS 

Tcoal   

3 

4 

Coal,  Eagle..  \  slate 

o 

4 

5 

,coal   

2 

o     , 

\ 

Base  of  Eagle  coal  2380  feet  A.  T.     Capt  Miller  adds: 

"This  middle  coal  occupies  the  position  which  elsewhere  in  Wyoming 
county,  a  coal  occurs  only  twelve  to  fourteen  inches  thick.  " 

In  Ramp  hollow  of  Crane  Fork  the  Campbells  creek  coal  has 
the  following  section; 


Ft.   In.      Ft.  In. 


Coal  . 
Slate . 
Coal  . 
Slate . 
Coal  . 
Slate 
Coal  , 


Base  of  coal  above  tide,  2640  feet. 

Another  opening  in  Pole  hollow  of  Crane  Fork  district,  ex- 
hibits the  following  structure  for  the  Campbells  creek  coal,  as  meas- 
ured by  Capt.  Miller: 


Ft.  In.       Ft.  In. 


Coal  . 
Slate . 
Coal  . 
Slate , 
Coal  , 
Slate  . 
Coal  , 


2  8 

2  O 

3  7 

1  4 
o  9 

2  O 

o  8 


13    o 


The  uppermost  division  of  the  coal  in  tliis  section  appears  to 
represent  the  Peerless  member  of  the  Kanawha  valley. 

On  the  right  hand  fork  of  Uppur  Gap  branch,  near  Oceana, 
the  Catiipbells  creek  coal  has  l)een  opened  on  the  land  of  Thomas 
Cook,  at  an  elevation  of  TOO  feet  above  the  (uiyandot,  and  there 
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it  exhibits  practically  the  same  section  as  those  already  given  for 
this  region,  the  main  bench  of  the  coal  being  about  four  feet 
thick,  and  very  rich  and  pure  looking. 

On  the  waters  of  Big  Huff  creek,  north  from  Oceana,  the 
Campbells  creek  coal  appears  to  be  split  into  a  large  number  of 
divisions,  none  of  which  are  very  thick,  as  shown  by  the  following 
section,  measured  near  the  mouth  of  Laurel  branch: 

Ft.  In.       Ft.  In. 


i8    7 


Shales,  dark lo    o 

Coal  I     3 

Shale  and  coal o    3 

Coal  o  II 

Sandy  beds 9    o 

Coal  I   10 

Shale,  gray , 3    o 

Coal  o     6 

Shale,  gray o     4 

Shale  and  coal o    6 

Coal I  10     J 

Island  creek  puts  into  the  Guyandotte  river  at  Logan  Court 
House,  and  a  bed  which  appears  to  be  identical  with  the  Camp- 
bells creek  coal  has  a  good  development  along  this  stream.  An 
opening  in  this  seam  at  the  mouth  of  Copperas  Fork  of  Trace 
Fork  of  Island  creek,  shows  the  following  structure  according  to 
A.  S.  Brady: 

Ft.  In.       Ft.  In. 


Black  slate 

Coal  

0     "^     1 

Slate 

0     I 

Coal  

3   6y,. 

5  io>4 


Elevation  above  tide,  785  feet. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows  : 

Moisture  o.  17 

Volatile  matter 37-14 

Fixed  carbon 59-37 

Ash 3-32 

Total 100.00 

Sulphur o.  82 

The  same  coal  at  the  mouth  of  Mill  branch  of  Island  creek 
exhibits  the  following  structure  as  measured  by  A.  S.  Brady: 
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Ft.  In.       Ft.  In. 

Slate    

Coal  2  II      ") 

Slate  o    03^  ^     6  10^ 

Coal  3  II      J 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 

Moisture o.  23 

Volatile  matter 37-93 

Fixed  carbon 58.62 

Ash 3.  22 

Total       100.00 

Sulphur o.  76 

Mr.  Frank  Haas,  chief  chemist  for  the  Fairmont  Coal  Com- 
pany, has  recently  visited  the  Island  creek  district  and  made  a 
few  interesting  obser\'ations  on  the  coals  of  the  region,  which  he 
has  embodied  in  the  following  notes: 

"I  spent  only  one  day  in  the  Island  creek  region,  and  most  of  my  time 
was  taken  up  in  going  to  and  from.  Detailed  measurements  I  could  not 
make,  because  the  coal  was  not  opened  up  suflBciently.  At  only  a  few  points 
could  I  get  sectional  measurements  of  the  seam,  and  I  did  not  attempt  to 
construct  a  column  of  intervening  stratification. 

"The  principal  seam,  from  an  operating  standpoint,  locally  known  as  the 
"seven  foot"  seam,  showed  the  following  section  about  three-fourths  of  a 
mile  up  Stone  House  branch  from  its  junction  with  Island  creek.  My  ba- 
rometer showed  the  seam  to  be  100  feet  above  Island  creek  at  this  point: 

Ft.   In.       Ft.  In. 

Coal 3  6  1 

Clay  parting o  2 

Coal  o  6  I 

Clay  parting o  2  }•      7  JO}4 

Coal  o  7  I 

Bone  coal o  2^  \ 

Coal  2  9  J 

"This  section  is  the  main  part  of  the  seam;  it  was  covered  with  a  slate, 
followed  by  more  coal,  the  thickness  of  which  I  could  not  determine.  This 
is  the  one  I  understood  %-ou  to  say  corresponded  with  the    Campbells  creek. 

"Below  this,  some  fifty  feet,  a  seam,  locally  known  as  the  "five  foot," 
was  seen.  At  no  point  was  it  fully  faced  up.  I  saw  four  feet  of  it  without  a 
parting,  and  am  inclined  to  believe  that  it  is  fully,  if  not  more,  than  the  re- 
p>oned  (five  feet)  thickness. 

"Fifty  feet,  more  or  less,  below  this,  a  seam  was  exposed  at  the  lower 
end  of  the  creek,  at  several  places,  with  the  following  section: 
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Ft.  In.       Ft.  In. 


Coal  I  5      1 

Clay  parting o  7 

Coal  o  4 

Clay  parting o  7 

Coal  o  10 

Cannel o  6 

Coal  2  2 


6     5 


"While  these  partings  and  cannel  coal  were  present  in  all  openings, 
they  were  not  uniform  in  thickness. 

"Above  the  "seven  foot"  seam,  but  within  100  feet,  two  more  seams 
were  found — the  top  seam,  about  four  feet  thick,  was  rather  a  soft  coal  with- 
out a  parting;  the  lower,  a  three  foot  seam,  was  not  examined. 

"Finally,  near  the  top  of  the  mountain,  740  feet  above  the  "five  foot" 
seam,  a  ten-foot,  four-inch  seam  was  found;  it  had  not  been  opened  up  and 
was  badly  weathered.  I  could  see  that  there  were  no  thick  partings;  but 
but  cannot  say  whether  any  small  partings  were  present  or  not. 

"This  coal  lies  between  two  heavy  ledges  of  sandstone,  both  of  which 
form  the  peculiar  weathered  effects  seen  on  top  of  all  the  mountains  in  this 
neighborhood." 

The  middle,  or  "five  foot"  seam,  is  probably  the  Brownstown 
or  Powellton  coal,  while  the  one  near  the  mouth  of  Island  creek, 
with  the  cannel  in  its  basal  division,  is  most  probably  the  Eagle 
seam  of  the  Kanawha  valley,  since,  according  to  A.  S.  Brady,  it 
lies  105  feet  below  the  "five  foot"  seam. 

A  few  miles  west  from  Island  creek,  we  come  to  the  Dingess 
mining  region,  at  the  head  of  Twelve  Pole  river,  in  Mingo  county. 
Here  a  coal  bed,  which  appears  to  be  identical  with  the  Campbells 
creek  coal,  has  been  mined  quite  extensively  and  shipped  over  the 
N.  &  W.  R.  R.,  both  east  and  west,  as  a  steam  coal. 

The  Pearl  Coal  and  Coke  Company,  and  the  Camp  Branch 
Coal  ond  Coke  Company,  both  mine  this  Dingess  seam  near  the 
station  of  that  name,  and  there  Mr.  A.  P.  Brady  made  the  follow- 
ing measurements  at  the  respective  mines: 

Pearl. 

Ft.   In. 

Coal  I  2 

Bone    o  2 

Coal  2  4 

Bone    o  i 

Coal  o  10 

Totals 4    7 


Camp  Branch 

Ft. 

In. 

I 
0 

3 
2 

I 

10 

0 
0 

3 

8 
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Elevation  above  tide:  Pearl,  1000  feet;  Camp  Branch,  1030 
feet. 

ANALYSES. 

Pearl.         Camp  Branch. 

Moisture    1.17  0.65 

Volatile  matter  35- 67  38.60 

Fixed  carbon 53-96  51.22 

Ash 9.  20  9.53 

Totals 100.  00  100.  00 

Sulphur   0.67  3.61 

I'hosphorus o.  006  o.  005 

B.  T.  U.  (Wil.  Cal.) 13594  13497 

Two  miles  north  from  Dingess,  the  Freeport  Coal  Mining 
Company  operates  a  coal  which  Mr.  Brady  (A.  P. )  thinks  is  the 
same  as  the  one  tt  Dingess,  but  it  has  a  very  different  structure, 
as  witness  the  following  section  measured  there  by  Mr.  Brady: 

Ft.   In.       Ft.  In. 

Sandstone 

Coal  30") 

Shale  I     2 

Coal  I     8      [■      9    5 

Bone I     3       I 

Coal  2     4      J 

Analysis  of  sample  reported  by  Prof.  Kite  as  follows: 

Moisture i.  30 

Volatile  matter 34-49 

Fixed  carbon 54-  04 

Ash 10.  17 

Total  100.  00 

Sulphur o.  56 

Phosphorus o.  0055 

B.T.  U.  (Wil. Cal.) 13486 

The  position  of  this  coal  is  not  certain  since  the  Warfield  an- 
ticlinal crosses  Twelve  Pole  at  Dingess,  and  the  dips  on  cither  side 
of  it  are  quite  rapid. 

The  Campbells  creek  coal  is  most  probably  the  same  as  the 
Warfield  coal  of  Kentucky,  wliich  has  also  been  mined  on  the 
West  Virginia  side  of  Tug  river  opposite  Warfield,  where  it  shows 
the  following  structure: 
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Ft.  In.       Ft.  In. 

Coal  o     4     ~| 

Slate o  lo      y     52 

Coal  4    o     J 

It  is  probably  this  same  coal  that  has  been  mined  at  Dunlow, 
in  Wayne  county,  where  it  is  only  three  feet  thick,  with  a  bony 
layer  near  the  center. 

The  Campbells  creek  coal  has  not  been  certainly  identified 
along  the  upper  portion  of  Tug  river,  after  it  goes  under  water 
level  on  its  southeast  dip  above  Warfield,  Ky . ,  but  there  is  a  coal 
fifty  feet  above  the  N.  &  W.  track,  one  mile  below  Devon,  which 
appears  to  come  at  the  horizon  of  this  bed.  It  has  the  following 
structure: 

Ft.  In.       Ft.  In, 


Coal,  soft I     o 

Coal,  splinty o  10 

Coal,  soft o    6 

Bone o     2 

Coal  I     o 


3    6 


This  coal  (if  the  Campbells  creek)  soon  passes  under  the  rail- 
road track  to  the  north,  and  is  not  visible  again  so  far  as  known, 
until  brought  up  by  the  Warfield  anticlinal 

As  already  stated,  the  Campbells  creek  coal,  on  the  basis  of 
the  Kanawha  series  being  simply  the  expanded  Allegheny,  would 
correlate  with  the  lower  Kittanning  bed  of  the  latter  series. 

THE  BROWNSTOWN  COAL. 

In  the  sections  given  along  the  Kanawha  river,  a  coal  bed  is 
frequently  present  nearly  midway  between  the  Campbells  creek 
coal  and  the  Eagle  coal  below,  and  for  lack  of  any  other  suitable 
term  it  has  generally  been  named  the  Brownstown  coal,  from  its 
occurrance  near  the  village  of  that  name  in  Kanawha  county.  It 
does  not  appear  to  attain  any  economic  importance  along  the  Ka- 
nawha, however,  unless  a  bed  known  as  the  Powellton  seam,  mined 
by  the  Mt.  Carbon  Co.,  Lt.,  should  turn  out  to  be  this  bed. 

It  is  also  possible  that  the  "Five-foot"  vein  mentioned  by 
Mr.  Haas,  page  582,  as  occurring  next  below  the  Campbells  creek 
bed  on  Island  creek,  Logan  county,  may  be  this  same  coal. 

Two  samples  of  this  Island  creek  coal  were  collected  by  A,  S. 
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Brady,  one  at  the  mouth  of  Trace  Fork,  where  the  bed  is  four  feet, 
and  another  near  the  mouth  of  Ellis  Fork,  where  the  coal  is  four 
and  a-half  feet  thick  with  no  slate  nor  bone.  Prof.  Hite  reports 
the  analysis  of  the  samples  as  follows: 

Trace.  Ellis. 

Moisture  o.  26  o.  27 

Volatile  matter  36.  27  37-51 

Fixed  carbon 56.  82  5i.  65 

Ash    6.65  10.57 

Totals 100.00         100.00 

Sulphur 1.72  1.26 

These  analyses  reveal  a  coal  of  good  quality,  except  that  they 
carry  slightly  more  sulphur  than  the  average  coal  of  the  Kanawha 
series. 

THE  CANNELTON  (STOCKTON)  LIMESTONE. 

The  interval  between  the  Campbells  creek  coal  and  the  Eagle 
coal  is  occupied  by  sandstones  and  shales,  with  the  exception  of 
the  coal  bed  noted  above,  and  a  thin  bed  of  impure  limestone  which 
appears  to  be  quite  persistent  in  the  Kanawha  valley.  It  was  once 
manufactured  into  cement  at  Cannelton,  Fayette  county,  by  Mr. 
Stockton,  and  hence  it  is  often  termed  locally  the  "Stockton"  ce- 
ment bed.  It  is  usually  quite  silicious,  frequently  exhibits  the 
"cone-in-cone"  structure,  and  is  non-fossiliferous,  so  far  as  the 
writer  knows.  Its  usual  place  is  seventy-five  to  one  hundred  feet 
below  the  Campbells  creek  coal,  and  forty-five  to  fifty  feet  above 
the  Eagle  seam.  If  the  Eagle  coal  represents  the  Clarion  bed  of 
the  Allegheny  series,  then  the  Cannelton  limestone  would  corres- 
pond to  the  Ferriferous  limestone  of  western  Pennsylvania, 

In  this  interval  between  the  Campbells  creek  and  Eagle  coals 
there  is  also  an  important  sandstone  deposit  which  comes  only  a 
short  distance  under  the  Campbells  creek  coal,  having  frequently 
been  quarried  for  use  in  building  the  Government  locks  and  dams 
on  the  Kanawjia  river  between  Brownstown  and  Montgomery,  and 
is  generally  known  as  the  Brownstown  sandstone.  It  is  usually 
twenty-five  to  thirty-five  feet  in  tliickness,  and  makes  an  excellent 
building  stone. 


WEST  VIRGINIA  GEOLOGICAL  SURVEY.  587 

THE  EAGLE  COAL,  NO.  1  GAS. 

At  several  points  along  the  Kanawha  river,  where  the  Camp- 
bells creek  coal  is  150  or  more  feet  above  water  level,  there  are 
"reports"  of  the  finding  of  a  coal  of  good  quality  in  foundation 
piers  of  bridges,  low  down  in  the  silt  covered  valleys.  Whether 
there  is  any  valuable  coal  at  this  "horizon"  reported  in  the  beds 
of  Rush,  Lens,  and  other  streams,  where  crossed  by  the  C.  &  O. 
R.  R.  bridges,  and  their  foundation  piers,  is  not  certainly  known, 
but  above  Montgomery,  the  southward  rise  of  the  strata 
soon  carries  the  Campbells  creek,  or  "No.  2  Gas"  coal,  high  above 
water  level,  and  at  120  to  150  feet  under  it,  we  find  another  very 
important  coal,  which  was  first  mined  on  a  commercial  scale  in 
the  Kanawha  valley  at  Eagle  station,  two  miles  above  Montgom- 
ery, by  Mr.  Weyant,  who  named  it  the  Eagle  coal  early  in  the  '80s, 
a  term  it  has  ever  since  borne,  except  that  occasionally  it  is  locally 
called  "No.  1  Gas"  coal,  since  it  is  the  lowest  bed  of  the  Ka- 
nawha series  that  has  been  mined  along  the  Kanawha  river. 

The  Eagle  seam  is  a  soft  coal  of  the  "gas"  type,  as  compared 
with  the  '  'splint' '  coals  in  the  upper  half  of  the  Kanawha  series, 
having  the  columnar  structure  of  typical  coking  coal  without  any 
splinty  layers  whatever.  Its  physical  character  very  much  resem- 
bles the  Pottsville  coals  of  New  river,  and  hence  we  find  it  making 
excellent  coke,  as  well  as  a  good  steam  coal.  It  contains  less  vola- 
tile matter,  but  more  fixed  carbon  than  the  Campbells  creek,  or 
"No.  2  Gas"  coal  above  it,  with  practically  the  same  percentages 
of  ash,  sulphur  and  phosphorus. 

This  coal  first  comes  up  to  the  level  of  the  C.  &  0.  R.  R.  a 
short  distance  above  Montgomery,  where  it  is  mined  by  the  Coal 
Valley  Mining  Company,  in  whose  '  'Straughan' '  mine  A.  P.  Brady 
made  the  following  measurements: 

Ft.  In.       Ft.  In. 

Sandstone 

Slate 5-    9     o 

Coal  o     lyi 

Bone  coal o     \yi 

Coal  o    8 

Slate o     2      }■     3     3>^ 

Coal,  soft o     9 

Coal,  hard o     8>^ 

Coal o    8     J 
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Butts  run  N.  77°  E.  Face  N.  13°  W.  Elevation  above  tide, 
635  feet. 

One-half  mile  south,  from  this,  the  same  (Eagle)  coal  is  mined 
at  Crescent  station  by  W.  R.  Johnston,  and  at  his  No.  1  mine,  A. 
P.  Brady  made  the  follo-n-ing  measurements: 

Ft.    In.        Ft.    In. 

Slate 

Coal  I     i> 

Slate o    3 

Coal    2     2] 

Butts  run  N.  77°  E.  Face  X.  17°  W.  Elevation  above  tide, 
683  feet. 

The  coal  is  coked  as  well  as  shipped  for  steam  coal. 

The  Carver  Bros,  operate  this  coal  at  Edgewater,  two-thirds  of 
a  mile  above  Crescent,  and  there  A.  P.  Brady  made  the  following 
measurements  at  their  Xo.  1  mine: 

Ft.   In.       Ft.   In. 

Sandstone 

Slate I     6 

Coal  „....  o     4 

Slate o    oyi. 

Coal  II      [     4    8X 

Slate o    3 

Coal  3    o     , 

Butts  run  X.  77°  E.  Face  X.  13°  W.  Elevation  above  tide, 
709  feet. 

The  St.  Clair  Coal  and  Coke  Company  has  mines  at  Eagle, 
one-half  mile  above  Crescent,  and  there,  at  Mine  X'o.  1,  the  type 
locality  for  the  Eagle  coal,  A.  P.  Brady  made  this  measurement: 

Ft.   In.       Ft.   In. 


Sandstone 

Draw  slate 

Coal  I     4 

Fireclay o    3 

Coal  o    2 

Slate o    4 

Coal  2     8 


4    9 


Butts  run  X.  77°  E.  Face  X.  13°  W.  Elevation  above  tide, 
836  feet. 

The  greatest  rise  is  S.  50°  E.,  in  eacli  of  these  four  mines 
from  Montgomery  to  Crescent. 
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Boomer  branch  puts  into  the  north  bank  of  the  Kanawha  one 
mile  above  Eagle,  and  about  one  mile  and  a-half  up  the  branch, 
the  Boomer  Coal  and  Coke  Company  has  mines,  where  R.  W.  Ed- 
monds made  the  following  measurements: 

Ft.  In.       Ft.  In. 

Sandstone 

Draw  slate o     3 

Coal  3  II 

Slate o    3      [>     6     2 

Coal  2    o 

Butts  run  N.  and  S.  Face  E.  and  W.  Elevation  1050  feet 
above  tide. 

This  coal  rises  quite  rapidly  to  the  southeast,  and  when  we 
come  to  the  Vulcan  mine  of  the  Mt.  Carbon  Company,  Limited, 
on  Armstrong  creek,  three  miles  south  of  Powellton,  the  elevation 
is  1600  feet  above  tide,  and  the  coal  has  the  following  structure, 
according  to  A.  P.  Brady: 

Ft.  In.       Ft.  In. 

Sandstone 

Draw  slate i-  20    o 

Bone o    5 


Coal  2     4      I      £     £ 

Slate o    3      f     ^    ^ 

Coal  3     6     J 

Butts  run  N.  77°  E.     Face  N.  13°  W. 

The  analyses  of  the  samples  collected  from  each  of  these  six 
mines  on  the  Eagle  coal,  are  reported  by  Prof.  Hite  as  follows: 

Mois.      V.  M.      F.  C.      Ash.      Sul.    Phos.    B.  T.  U. 

Coal  Valley 0.86 

W.R.Johnson 0.97 

Carver  Bros  0.71 

St.  Clair  C.  &  C.  Co..  o.  81 
Boomer  C.  &  C.  Co....  o.  79 
Mt.  Carbon  C.  Co.,Lt  o.  71 


This  Eagle  coal  has  been  coked  very  successfully  at  several 
points  in  the  Kanawha  valley,  and  samples  of  coke  taken  by  A.  P. 
Brady  are  reported  by  Prof.  Hite  to  have  the  following  composition: 


32.27 

56.82 

10.05 

0.85 

.017 

14172 

33-36 

60.  90 

4-77 

0.85 

.009 

14671 

32.00 

60.  12 

7.17 

I.  00 

.  009 

14422 

31.66 

61.36 

6.17 

1.06 

.017 

14422 

32.90 

61.05 

5-^6 

0.  76 

.  009 

14933 

31- 3« 

64.37 

3-54 

0.75 

.  004 

14997 
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COKE     (EAGLE  SEAM.) 

Analyses  Coking 

No.                              Mois.  V.  M.  F.  C.  Ash.  vSul.  Phos.  time. 

I o.  21  1.76  81.37  16.66  0.76  .020  72  hours. 

2 0.17  0.87  84.71  14.25  0.83  .020  " 

3 0.20  1.39  84.64  13.77  1.24  .0125  " 

4 0.05  0.64  91.49  7.82  0.72  .0013  " 


LOCATION  OF  SAMPLES. 

Analysis 
No. 

1.  From  W.  R.  Johnson's  ovens,  Crescent,   Fayette  county, 

W.  Va. 

2.  From  Carver  Bros.'  ovens,  Edgewater,  Fayette  county,  W. 

Va. 

3.  From  St.  Clair  Co.'s  ovens,  Fayette  county,  W.  Va. 

4.  From  Mt.  Carbon  Co.'s  ovens,  Povvellton, Fayette  county, 

W.  Va. 

The  first  three  samples  appear  to  be  higher  in  ash  than  the 
corresponding  coal  analyses  would  warrant,  but  it  is  probably  due 
to  the  fact  that  some  fine  slate  particles  get  into  the  screenings  which 
are  used  in  the  ovens. 

Mr.  E.  E.  Fillmore,  of  the  K.  &  H.  C.  &  C.  Co.,  Cedar  Grove, 
gives  the  following  as  the  average  structure  of  the  Eagle,  or  "No.  1 
Gas"  coal,  on  the  north  side  of  the  Kanawha  river: 


Ft.  Ft. 

Gas  coal  0.3 

"Niggerhead" o.  r 

Gas  coal 1.4 

Slate O.I       \-       5.0 

Gas  coal o.  3 

Slate 0.3 

Gas  coal 2.5 

There  is  probably  a  large  area  of  this  coal  around  the  south- 
eastern crop  of  the  Kanawha  series,  that  will  prove  suflici en tly  pure 
and  thick  to  warrant  mining  operations. 

It  is  ])robably  this  coal  that  is  mined  along  the  left  branch  of 
Holly  river,  from  Mollahan's  mill  to  near  Hacker's  Valley  P.  O., 
where  it  varies  in  thickness  from  two  and  a-half  to  four  feet,  and 
always  has  a  slate  or  bono  near  the  middle  It  is  this  coal  at  An- 
derson's mill  on  Houdon,  at  Dr.  Elliott's  and  H(!nry  Spies',  near 
the  head  of  Fall  run,  where  it  is  mined  for  use  in   the  engines  of 
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the  narrow  guage  railroads  which  cross  from  Pickens  to  the  heads 
of  Elk  and  Holly  rivers. 

This  coal  would  also  correspond  to  the  "Gimmel"  bed  on  the 
Buckhannon  river,  three  miles  below  Pickens. 

In  Wyoming  county  and  adjacent  regions,  there  is  a  coal  bed 
known  as  the  "coking"  seam  that,  with  its  parting  slates,  has  a 
thickness  of  five  to  six  feet,  which  corresponds  to  the  Eagle  bed. 
It  has  been  opened  on  Crane  Fork  of  the  Clear  Fork  of  the  Guyan- 
dot,  by  Captain  M.  A.  Miller  of  the  Guyandot  Land  Association, 
and  its  structure  is  given  on  page  579  of  this  volume.  The  inter- 
val between  the  Campbells  creek  seam  and  what  appears  to  be  the 
Eagle  bed  in  Wyoming  county,  has  increased  by  nearly  100  feet 
over  that  found  on  the  Kanawha  river,  since  the  section  in  ques- 
tion shows  235  feet  from  the  base  of  one  to  the  base  of  the  other, 
but  as  this  is  in  the  direction  in  which  all  other  intervals  thicken,  the 
result  is  what  would  be  expected,  and  is  no  argument  against  iden- 
tity. 

On  Upper  Mill  Hollow  of  Crane  Fork,  this  same  coal  has  the 
following  structure,  according  to  Captain  Miller: 

Ft.  In.       Ft.  In. 

Olive  slate   5     o 

Coal  32] 

Slate o     3      f      5     6 

Coal    3     o     J 

Elevation  2,340  feet  A.  T. 

About  four  miles  north  from  Oceana,  at  the  mouth  of  Dingess 
branch  of  Big  Huff  creek,  this  same  coal  has  been  exploited  by 
Captain  Miller,  where  it  exhibits  the  following  structure: 

Ft.  In.       Ft.   In. 

Coal  2     5      ^ 

Shale 03      [      3  II 

Coal  I     3      J 

About  200  yards  farther  up  Big  Huff  creek  this  coal  exhibits 
the  following  structure: 

Ft.  In.       Ft.   In. 

Shales 15     o 

fcoal    2     I 


Coal  .. -^  shales    o     9      j-      4     o 

(.coal   I     2 
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The  coal  has  a  columnar  structure  very  much  resembling  that 
of  the  Eagle  coal  on  the  Kanawha,  and  at  this  point  lies  about  200 
feet  under  the  Campbells  creek  bed,  which  has  been  opened  in  the 
hills  above.  The  coal  comes  twenty  to  thirty  feet  above  water 
level  at  the  mouth  of  Dingess  branch. 

The  coal,  with  the  cannel  in  its  lower  bench,  noted  by  Mr. 
Haas  (see  page  5S3  above)  near  the  mouth  of  Island  creek,  Logan 
county,  would  most  probably  be  identical  with  the  Eagle  seam  of 
the  Kanawha  valley. 

On  the  Tug  river,  one-half  mile  below  Devon,  Mingo  county, 
a  coal  bed,  which  may  possibly  represent  the  Eagle  seam,  is  ex- 
posed in  the  cuts  of  the  N.  &  W.  R.  R.  as  follows: 

Ft.  In.       Ft.  In. 

Sandstone,  massive 

Shales,  gray,  sandy  lo    o 

coal    20] 

slate  o     3 

Coal  ..-  coal    04^54 

fireclay 2     o 

coal    o  10     J 

Fireclay  and  shales 3    o 

Sandstone,  massive  to  railroad 15     o 

A  short  distance  below  this  the  same  coal  has  the  following 
structure: 

Ft.   In.      Ft.   In. 

Shales   10    o 

rcoal   I     8      ] 

I  shale   o     4      | 

Coal  ..-{coal    o     6      |-      3     8 

fireclay o     8      j 

[coal    o     6     J 

Fireclay   i     6 

Sandstone,  massive,  to  water  level 40    o 

This  coal  passes  under  the  N.  <k  W.  R.  R.  track  at  the  448th 
mile  post  from  Norfolk. 

Southward  from  this  point  the  rocks  rise  rapidly,  and  near  the 
mouth  of  Knox  creek,  the  blossom  of  this  coal  is  higji  in  the 
hills,  500  feet  or  more  above  the  level  of  Tug  river. 

THE  LITTLE  EAGLE  COAL. 

At  about  twenty  feet  below  the  Eagle  coal  on  the  Kanawha, 
there  is  generally  present  a  very  pure  seam  of  soft  coking  coal,  but 
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only  eighteen  to  twenty  inches  thick,  and  hence  has  never  been 
mined  in  a  commercial  way.  In  Wyoming  and  adjoining  regions 
across  to  Tug  river  in  Mingo  county,  there  is  also  a  soft,  very  pure, 
single-bedded  coal,  twenty-four  to  twenty-seven  inches  thick  at 
fifty-five  to  sixty-five  feet  below  the  "coking"  seam,  the  interval 
having  increased,  like  that  between  the  Campbells  creek  and  Eagle 
coals  above,  by  the  development  of  massive  sandstones,  and  hence 
if  the  '  'coking' '  seam  is  the  Eagle,  then  this  next  lower  one  would 
represent  the  Little  Eagle  coal. 

THE  EAGLE  LIMESTONE,   "BLACK  MARBLE." 

Below  the  Little  Eagle  coal  in  the  Kanawha  valley,  no  other 
coal  beds  are  visible  in  the  250  to  300  feet  of  shales  and  sandstones 
which  intervene  down  to  the  top  of  the  Pottsville  series,  although 
as  we  pass  eastward  some  lower,  thin  coals  appear  to  come  in,  as 
shown  in  the  section  of  Major  Page  between  Ansted  and  Hawks 
Nest,  and  the  same  is  true  of  the  section  in  Wyoming  county.  A 
very  interesting  bed  of  fossiliferous,  impure,  "cone^in-cone"  lime- 
stone occurs,  however,  at  an  interval  of  seventy-five  feet  below  the 
Eagle  coal  at  Eagle,  Fayette  county,  and  the  bed  in  question  has 
been  designated  from  that  locality.  The  local  name  for  the  rock 
is  "Black  Marble,"  since  it  has  a  very  dark  color,  and  as  it  often 
occurs  in  the  midst  of  bituminous  slates,  its  mottled  "cone-in- 
cone'  '  structure  in  contrast  with  the  latter,  has  suggested  the  name 
in  question.  The  limestone  itself  contains  marine  fossils,  and  the 
enclosing  shales  are  crowded  with  them,  all  of  the  common.  Coal 
Measures  type,  so  far  as  a  cursory  examination  could  determine. 
This  limestone  and  its  enclosing  shales  occur  on  Twenty-mile  creek, 
and  along  Gauley  river  at  some  localities,  but  outside  of  these 
points  the  writer  has  not  recognized  this  horizon,  so  that  the  de- 
posit is  probably  confined  to  the  Kanawha  region. 

AGE  OF  THE  KANAWHA  SERIES. 
Mr.  David  White  has  investigated  the  fossil  flora  of  the  Ka- 
nawha series,  and  the  results  of  his  careful  studies  have  already 
been  given,  pages  326-7,  with  reference  to  the  highest  member 
(Stockton. coal)  of  the  series,  but  his  results  in  the  study  of  the 
lower  group  from  the  Cedar  Grove  bed  to  the  Eagle  inclusive,  re- 
main to  be  considered.  On  pages  157-168,  Bulletin  of  the  Geolog- 
ical Society  of  America,  Vol.   XI,   March,    1900,  Mr.  White  has 
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given  a  very  interesting  account  of  the  flora  in  this  lower  portion 
of  the  Kanawha  series,  which  is  here  quoted  as  follows: 

DIVISION  OF  THE  KANAWHA  COALS  INTO  TWO  GROUPS. 
COMPOSITION  OF  THE  GROUPS. 

"In  their  discussion  of  the  type  section  of  the  Kanawha  fonnation, 
Messrs.  Campbell  and  Mendenhall  *  have  found  it  most  convenient  to  di\-ide 
the  coals  of  the  formation  into  two  groups 

"  'The  lower  group  includes  the  Ansted,  Eagle,  Gas.  Cedar  Grove.  Tun- 
nel, Peerless,  Brownstown,  Campbells  creek,  and  the  associaied  thin  seams. 
The  principal  coal  seams  of  the  upper  group  are  the  "Stockton  or  Crown  Hill, 
the  Coalburg,  and  the  Kanawha  5lining  or  Winifrede  seams.  Between  these 
two  groups  are  about  300  feet  of  practically  barren  strata.'  " 

"The  correlations  of  the  developments  in  the  upper  group  have  led  to 
little  or  no  differences  of  opinion,  the  Winifrede  coal  being  generally  re- 
garded as  identical  with  the  Kanawha  Mining  seam.  With  reference  to  the 
identities  of  the  coals  in  the  lower  di\-ision,  there  is.  however,  some  differ- 
ence of  opinion,  as  maj-  be  seen  by  a  consultation  of  the  two  memoirs  just 
cited.  With  these  diflFerences  we  have,  at  present,  little  to  do.  since  in  these 
papers  the  floras  are  treated  only  in  a  most  general  way,  and  from  a  broad 
point  of  %-iew.  I  shall,  therefore,  not  here  consider  the  correlation  of  the 
indi^^dual  coals,  though  I  ma>  add  that  the  final  systematic  treatment  of 
the  fossil  plants,  of  the  several  horizons,  promises  to  throw  light  on  a  num- 
ber of  points  now  in  dispute. 

"So  far  as  concerns  the  stratigraphic  positions  of  the  coals  in  the  lower 
group,  it  is  sufficient  for  present  purposes  to  state  that  Lhe  Eagle,  the  lowest 
workable  coal,  is  about  330  feet  above  the  base  of  the  formation  as  that 
boundary  has,  largel}-  on  lithologic  evidence,  been  traced.  The  Gas  coal  is 
about  155  feet  above  the  Eagle  coal.  There  is  doubt  as  to  the  equivalence  of 
the  Gas  coal,  as  well  as  to  the  relations  of  the  other  coals  of  the  lower  group 
to  it.  For  paleontologic  reasons,  I  am  slightly  disposed  to  regard  the  Tun- 
nel coal,  mined  at  Cedar  Grove,  as  identical  with  the  Gas  coal.  It  certainly 
cannot  be  far  from  the  same  stratigraphic  level.  The  Cedar  Grove  coal  is 
but  125  feet  above  the  Tunnel  bed.  Twenty-flve  feet  above  the  Cedar  Grove 
bed,  another  one-toot  coal  is  found.  It  is  important  to  note  that  a  slope 
from  the  latter  to  the  Tunnel  coal  cuts  no  less  than  five  coals,  each  of  which 
is  from  one  to  four  feet  in  thickness.  The  painstaking  stratigraphic  studies, 
carried  on  bj-  Messrs.  Campbell  and  Mendenhall,  show  |  that  within  the  in- 
terval of  140  feet,  traversed  by  this  slope,  there  must  fall  the  horizons  of  the 
Gas,  Peerless,  Brownstown,  and  Campbells  creek  coals,  as  well  as  the  Cedar 
Grove  and  Tunnel  beds. 

"Within  she  relatively  short  period  represented  by  the  dep)osition  of  the 
140  feet  of  the  formation,  no  marked  floral  changes  are  to  be  expected,  and 
for  the  purpose  of  broad  correlation  the  local  floras  may  be  combined.      I 

^Geologic  section  along  the  New  andKana«-ha  rivers  in  West  Virginia. 
Seventh  .\nn.  Rept.  U.  S  GeoL  Survey,  part  2,  1S96,  pp.  473-51 1, pis  xxxix- 
zlix. 

;Op.  cit.,  p.  502. 
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may  add,  however,  that  on  account  of  certain  peculiarities  and  minor  phases 
of  the  local  floras,  I  am  inclined  to  place  the  roof  shales  of  the  Peerless 
coal  not  far  from  the  level  of  the  Gas  coal,  or  the  Tunnel  bed.  To  the  inter- 
val between  the  latter  and  the  Cedar  Grove,  I  would  refer  the  coals  mined  at 
Ansted  and  Colton  hill.  They  are,  perhaps,  most  closely  related,  paleonto- 
logically,  to  the  Cedar  Grove  coal.  " 

FLORAS  OF  7 HE  LOWER  GROUP  OF  COALS. 

Localities. — "The  roof  shales  of  the  principal  coals  in  the  lower  group 
along  the  Kanawha  river,  usually  contain  abundant  carbonized  plant  re- 
mains, which  are  beautifully  impressed.  As  representative  of  the  floras  of 
the  principal  coal  horizons  of  the  lower  group  of  coals,  collections  will  be 
cited  from  the  following  localities  *  along  the  Kanawha  river: 

1.  "Six  feet  below  the  Eagle  coal  at  Crescent  (Cresc.  E. )  and  from  the 

roof  of  the  Eagle  coal  at  the  Eagle  mine  (Eag.  E.),  and  at  St.  Clair 
(St.  C.  E. ) 

2.  "Eive  feet  below  the  Gas  coal  at  Forest  hill  (F.  H.  G.  )  mine  near 

Edgewater;  also  from  the  roof  of  the  same  coal  at  the  Diamond 
mine  (Diam.  G.  )  one  mile  below  Mount  Carbon;  at  Crescent  ;Cr. 
G.),  and  two  mines  near  the  mouth  of  Morris  creek  (M.  C.  G. ) 

3.  "Tunnel  coal  in  slope  at  Cedar  Grove  (_C.  G.  T.  )  and  at  the  mouth 

of  Kelleys  creek  (K.  C.  T.  )' 

4.  "Roof  shales  of  the  Peerless  coal  at  Peerless  (P.P.);  from  a  drift  one- 

half  mile  below  Cedar  Grove  ( C.  G.  P.  )  Little  fork  of  Slaughter 
creek  (SI.  P.  );  the  Black  Diamond  mine  near  Lewiston  (B.  D.P.  ); 
shaft  at  the  Monarch  mine  (Mon.  P)  near  Peabody;  as  probably 
coming  not  far  from  the  same  horizon  we  may  include  the  fossils 
from  the  roof  shales  at  Handley  ( Hand.  )  and  the  roadside  near 
the  incline  at  the  Black  Cat  mine  (B.  C.  ) 

5.  "Roof  of  the   Cedar  Grove  coal  at  Cedar  Grove  (C.  G.  C.  ),  Kelleys 

creek,  below  the  month  of  Hurricane  branch  (H.C.  G.  );  the  Big 
Mountain  mine,  near  the  mouth  of  Kelleys  creek  (K.  C.  G.)  East 
Bank  (E.C.G.),  Black  Cat  (Bl.C.G.  )and  from  the  roof  of  a  coal  sup- 
posed to  be  the  Cedar  Grove  seam  at  the  Riverside  mine  opposite 
Crown  Hill  (R.C.  G. ) 

6.  "The  coal  mined   at  Ansted   (Anst. )   and  Cotton  hill  (C.  H.  )  also 

belongs  to  the  lower  group. 

"The  greater  portion  of  the  ferns  accompanying  the  lower  group  of  the 
Kanawha  coals,  consists  either  of  species  not  yet  described  from  our  Amer- 
ican Coal  Measures,  or  of  phases  and  varieties  clearly  different  from  the  fa- 
miliar or  typical  forms.  A  part  of  the  flora  is  composed  of  the  survivors  of 
the  floras  in  the  upper  portion  of  the  Pottsville;  that  is  Sewell  and  Fayette 
formations,  t     As  neither  the  latter,  nor  the  floras  of  the  Kanawha  forma - 

*In  this  paper  only  the  localities  typical  of  the  coal  bearing  horizons  will 
be  reviewed. 

tCampbell  and  Mendenhall,  op.  cit.,  pp.  494,  497. 
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tion  are  j-et  completely  elaborated  systematically,  the  identifications  record- 
ed below  must  be  considered  as  tentative,  or  often  comparative,  and  subject 
to  revision  in  the  full  systematic  report  on  the  floras  of  the  two  formations, 
which  is  now  in  preparation. 

Plants  at  the  horizon  of  the  Eagle  coal. — "As  indicating  the  frequent 
occurrence  of  the  Pottsville  survivors,  or  of  modified  forms  of  Pottsville 
species,  as  high  as  the  Eagle  coal  in  the  Kanawha  formation,  I  have  desig- 
nated such  species  with  an  asterisk  in  the  following  list  t  of  plants  from  the 
horizon  of  that  coal.  " 

Name.  Locality. 

'Eremopteris  n.  sp* Eag.  E. 

cf.  lincolniana  D.  W.* St.  C.  E. 

Pseudopecopteris  trifoliolata  (Artis)   Cresc.  E. ,  Eag.  E.,  St.  C.  E. 

Mariopteris  muricata  (Schloth.  )  Zeill* Eag.  E.,  St.  C.  E. 

"  «^rt'(7.fa  (Brongn.)2Seill Eag  E. 

"  acuta  (Brongn.  )  Zeill Cresc.  E.,  Eag.  E.,  St.  C.  E. 

"  zf//7a/a  (Newb.  )* Eag.  E. 

Sphenopteris  sphiosa   Goepp.  * Eag.  E. ,  St.  C.  E. 

"  _/wrrfl/a  Brongn.  *  (small) Cresc.  E. 

"  lifikii  Goepp.  *  Cresc.  E. 

"  cf.  dubuissonis  Brongn.     [Lesq.  ]  St.  C.  E. 

"  tracyanah-x..*} Eag.  E. 

'•  schatzlarensis  Stur.? Cresc.  E.,  St.  C.  E. 

"  cf.  microcarpa  Lx.  * Eag.  E.,  St.  C.  E. 

Pecopteris  sp.  ci.  integra  Andra Cresc.  E. 

Alethopteris  decm-rcns  Artis Cresc.  E. 

serlii  (Brongn.  )  Goepp Eag.  E.,  St.  C.  E. 

Neuropteris  cf .  zcilleri  Pot.* Cresc.  E. 

' '  oX.flexuosa  Slernb.  J Eag.  E. ,  St.  C.  E. 

Calaviitcs  iatnosus  Artis St.  C.  E 

Astcrophyllites  miiiutus  Andr.  * Cresc.  E. 

"  ri^?<^«5  Sternb Eag.  E. 

Annularia  raviosa  Weiss Cresc.  E.,  St.  C.  E. 

"  aaV«A?m  (Dn. )  Ren.  * Cresc.  E.,  Eag.  E. 

Calamostachys  ramosus   Weiss St.  C.  E. 

Sphenophyllum/itrcatum  L,x.*( slender) Cresc.  E.,  Eag.  E. 

"  cufiei/olium   (Sternb.  )    Zeill. 

(lax  form.  )* Eag.  E.,  St.  C.  E. 

tAlthough  the  list  is  hardly  complete,  it  shows  approximately  the  pro- 
portions of  tile  zonal  elements. 

JThe  plant  in  hand  ajinroaches  very  closely  to  the  Old  World  type, 
thouijh  it  is  specificiUy  dilT-.-rent  from  the  forms  from  the  .\nthracite  and 
Northern  bituminous  basins  identified  under  the  same  name. 

XXIII— Bull.  Geol.  Soc.  Am.,  Vol.  XI,  1899. 
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Lepidode?idron  sp.  cf.  dichotonium  Sternb? Cresc.  E.,  Eag.  E. 

"  obovatujn 'it&rnh Eag.  E. 

Bothrodendron  n.  sp*  St.  C.  E. 

Lepidostrobus  variabilis^,.  &  H Eag  E.,  St.  C.  E. 

Lepidophyllum  campbellia7iuin  L,x* Eag.  E.,  St.  C.  E. 

Rhabdocarpos  su/catiis  Go&'p^.  and  Bein Eag  E. 

"A  comparison  of  the  Eagle  flora  with  the  flora  of  the  Clarion  group 
(p.  149)  shows  but  a  very  small  percentage  of  identical  elements  in  common. 
Most  important  is  the  total  absence,  at  or  below  the  Eagle  horizon  in  the 
Kanawha  formation,  of  the  everywhere  common  and  characteristic  species 
which,  in  the  Allegheny  series,  range  from  the  Brookville  coal  upward. 
This  disparity  is  the  more  striking  since  the  Eagle  coal,  which  has  been  cor- 
related with  the  Clarion  coal  of  Northwestern  Pennsylvanin,  is  over  300  feet 
above  the  top  of  the  Pottsville,  as  the  upper  boundary  of  the  latter  forma- 
tion has,  by  all  geologists,  been  located  along  the  Kanawha  river.  It  may 
here  be  remarked,  that  between  the  Pottsville  series  {Fayette,  Sewell,  Ral- 
eigh, etcetera,  formations, )  of  southern  West  Virginia  and  the  Allegheny  se- 
ries in  the  typical  region,  there  is  hardly  a  distinct  fern  species  in  common,* 
although,  as  will  later  be  seen,  identical  or  modified  forms  of  species  in  the 
Fayette  and  Sewell  formations,  penetrate  the  entire  lower  group  of  the  Ka- 
nawha. The  plants  from  horizons  below  the  Eaele  coal,  as,  for  example, 
the  so-called  "black  marble  at  Ansted.t  which  is  correlated  by  local  experts 
with  the  Eagle  limestone,  or  in  the  beds  at  the  mouth  of  Paint  creek,  show  a 
much  stronger  impregnation  of  Upper  Pottsv-ille  types.  On  the  other  hand, 
by  the  time  we  rise  to  the  Cedar  Grove  horizon,  the  Virginian  Pottsville 
fern  types  have  either  disappeared  almost  completely,  or  they  are  represented 
only  by  well  marked  modifications. 

Plants  accompanying  the  higher  coals  of  the  lozver group. — "To  avoid  a 
large  number  of  lists,  the  plants  from  the  horizons  of  the  other  coals  all  of 
which  fall  in  an  interval  of  not  over  150  feet  in  the  lower  group,  will  be 
combined  in  one  list.  These  horizons  are  the  Gas,  Tunnel,  and  Peerless, 
which  have   been  regarded  by  the  state   geologists^  as  splits  of  the  Lower 


*The  differgntation  of  the  Lycopodiales  and  Equisetales  is  easily  recog- 
nizable, though  in  these  groapn  of  plants,  which  possess  less  stratigraphic 
value,  it  is  less  marked  than  in  the  ferns. 

\Archceopteris  cf.  stricta  Andr.,*  Eremopteris  sp.  ,*  Mariopteris pygmoea 
D.  W.,*  MaHopteris  niuricata  (Schloth. )  zeiH-,*  Sphenopteris  cf.  linearis 
Brongn.  Pecopteris pluinos,a  [serriilata  Hartt),*  Neuropteris,  n.  si^.*  Mega- 
lopteris  sp.  ,*  Catamites  approximatus  Brongn.,  Asterophyllites  minutus 
Andr.  ,*  Annularia  cuspidata  Lx.,*  Calamostachys  sp.,  Spheiiophyllum  saxi- 
fragcefolium  Sternb.  [I/esq.  J,*  Lepidodetidron  cf.  j^ushviltense  Andr.,*  Lepi- 
dostrobus variabilis  L,.  and  H.,  Lepidophylhtm  sp.  ,  Cardiocarpon  cornutiim 
Dn.  ?* 

The  species  marked  by  the  asterisk  are  closely  allied  to  or  identical  with 
species  of  the  Pottsville  formation  in  the  type  region. 

JI.  C.  White:  Bulletin  U.  S.  Geological  Survey,  No.  65,  page  140. 
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Kittanning  coal  of  the  Allegheny  valley;  the  Cedar  Grove,  similarly  corre- 
lated§  with  the  Middle  Kittanniug  of  Pennsylvania;  and  the  Ansted-Cotton 
Hill  coals." 

Name.  Locality. 

Eremopteris  sp.t    P.  P.,  C.G.P.,  Hand,  Eb.  CO.  , 

R.  C.  G.  ,  Anst.  ,  C.  H. 

"  cf.  .yawz'^w^^' Stur.  t Eb.  C.  G. 

Pseudopecopteris  tri/oliolata  {Krtis)    Lx F.  H.  G.  ,    Tunn.  T. ,    P.P.    SI. 

P.,  B.  D.  P.,  Men.  P.,  Hand., 
B.C. 
obtusiloba  Sternb.  var.  dilalata  Lx    Eb.  C.  G.  ,  Bl.  C.  G. ,  C.  H. 

Marioptens  muricata  (Schloth. )  Zeillt F.  H.  G.,  P.  P. ,  C.  G.  P. ,  SI.  P., 

B.  D.  P.,  Mon.  P.  ,  Hand  , 
C.G.  C.  ,  H.  C.  G.  ,  Eb.  C.  G., 
Bl.  C.  G.,  R.  C.  G.  ,  C.  H. 

"  QX.jacquoti{Z€\\\.)\  C.  G.  C. 

"  inflata  Nevifb.  f Diam.  G.  ,  P.  P.  ?,  Anst. 

"  nervosa  (Brongn.  )  Zeill.*t Diam.  G.  ,  Eb.  C.  G.  ,  Anst. 

"  sphenopteroidcs  (Lx.  )  Zeill.  n.  var.  Eb.  C.  G. 

"  acuta  (Brongn.  )  Zeill  C.  G.  P.  ,  vSl.  P.  ,  B.  D.  P. 

"  adrcsayia  (Roehl.  )  [Lesq.  ] P.  P.,  Eb.  C.  G.,  Bl.  C.  G.,  Anst. 

Sphenopteris  sp.  cf.  hildreti  Lx.  t Eb.  C.  G. ,  C.  H. 

.y/>?«05a  Goepp.  ? C.  G.  P. ,  SI.  P.  ,  B.  C. 

d.geniculata  Germ,  and  Kaulf.t-.Eb.  C.  G. ,  Bl.  C.  G. 

"  zi.  schatzlarensis  Stur P.  P. ,  Mon.  P. 

"  cf.  canneltonensis  D.  W  Mon.  P. 

"  delicatnla  Sternb.    [Lesq.  ]  Anst. 

"             cf.  dubuissonis  Brongn.  *  [Lesq.  ].  F.  H.  G.,  P.P  ,  Hand.,  B.  C. 
'■  cf.  niicrocarpa  Lx.  f Tunn.T.,  P.P.,  Mon. P.,  Hand., 

B.  C.  ,  C.  G.  C. ,  Eb.  C.  G.  , 
Bl.  C.  G. 

"  n.  sp.  cf.  <:>r/>/;/?  Boul P.P.,  Anst. 

Oliogocarpia  sp.  f Hand. 

"  alabamensis  Lx.  ?t C.  G.  C. 

Pecopteris  plutnosa  Pi.r\\s*\ Diam.   G.  ,   Cr.   G.,    M.   C.   G.  , 

Tunn.T.  ,.\nst. 

"  n.  sp.  cf.  c;r««/a/a  Brongn Diam.   G.  ,  Cr.   G.  ,    M.   C.  G.  , 

Tunn.  T.  ,    K.  C.  T.  ,    Anst., 

C.  H. 
"             ci.aspcra  Brongn.  t C.  H. 

§0p.  Cit.,  p.  167. 

llThe  species  in  the   list  may  be   separated  1)y  referring  to  the  abbrevia- 
tions, each  of  which  ends  with  the  initials  of  the  nearest  coal.    See  p.  160. 

*Identical  with  species  in  the  Allegheny  series. 

tidenfical  with  or  modification  of  Upper  Pottsville  forms. 
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Alethopteris  serlii  (Brongn.  )  Goepp.f Diam.  G.  ,    F.  H.  G. ,    M.  C.  G. , 

Tunn.  T. ,,  P.  P.  ,  SI.  P.  ,Mon. 
P.,  Hand.,  B.C.  H.  C.  G.  , 
K.  C.  G.,  Eb.  C.  G.,  Bl.  C.  G., 
R.  C.  G.  ,  Anst. 

"  lonchitica  (Schloth. )  Goepp C.  G.  P. ,     C.  G.  C. ,    Eb.  C.  G. , 

Bl.  C.  G.  ,  Anst. 

Neuropteris  s^.  cL  gigantea  Sternb.f Eb.  C.  G.  ,  Anst. 

flexiwsa  St^inh.X - F.  H.  G. ,  Diam.    G.  ,  Cr.  G. , 

M.  C.  G. ,  Tunn.  T. ,  P.  P. , 
C.  G.  P. ,  SI.  P. ,  B.  D.  P. , 
Mon.  P. ,  Hand.,  B.C.,  C.  G. 
C,  Eb.C.G.,  Bl.  C.  G„  Anst., 
C.H. 

"  n.sp. ,  No.  I P.  P. 

"  n.  sp.  ,  No.  2t SI.  P.  ,  Hand.  ,  Bl.  C.  G.  ,   Anst. 

"  cistii  Brongn.  ? Eb.  C.  G.  ,  R.  C.  G. 

Catamites  ramosus  Artis*  F.  H.  G.,  Eb.  C.  G.,  P.  P.,  C.H. 

••  suckowii^Ton^u,* F.  H.  G.  ,  Eb.C.G.,    Bl.  C.  G. , 

Anst. 

"  cistii  Brongn.* Eb.  C.  G. ,  Anst. 

"  approxitnatus  Brongn* C.H. 

Cataniitina  sp M.  C.  G. 

Calamodendron  sp P.P. 

Annularia  raniosa  Weiss.  * P.  P. ,  C.  G.  P. ,  SI.  P.  ,  Hand. , 

Eb.C.G.,  Anst.,  C.H. 

"  rarfza/a  Brongn.  * P.P.,    C.  G.  P. ,    SI.  P. ,  Eb.  C. 

G.  ,  Anst.,  C.H. 

"  acicutaris  Dn.  f F.  H.  G.  ,  P.  P. ,  Eb.  C.  G. 

Asterophyllites  rigidns  ^i&rnh.* M.  C.  G.,  H.  C.  G.  .,    K.  C.  G.., 

Eb.  C.  G. 

"  ci.wiriutusAndr.-f C.  G.  P.  ,  Hand. 

"  tycopodioides  Zeill Eb.  C.  G. 

Calamostachys  ramosa  Weiss.  * P.  P. 

Splienophylluni  cuneifolium  (Sternb. )  Zeill.  §t  F.  H.  G. ,    M.  C.G. ,    Tunn.  T. , 

P.  P.  ,  C.  G.  P. ,  Hand.  ,  C.  G. 
C.  ,  H.  C.  G.  ,  Bl.  C.G.,  R. 
C.  G. ,  Anst. 

"  furcatum  Lx.  (form)t Hand. 

Lycopodites  simplex  Ex.?t P.  P. ,  Eb.  C.  G.  ,  C.  H. 


*Identical  with  species  in  Allegheny  series. 

tidentical  with  or  modification  of  Upper  Pottsville  form. 

JThe  form  from  this  group  is  specifically  different  from   that  reported 
from  the  Allegheny  series  under  the  same  name. 

§  Very  narrow  lax  form  figured  by  Lesqereux  (Coal  Flora,  iii,  pi.  xciii,  fig. 
9)  as  5".  saxifragcefolium. 
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Lepidodendron     cf.    acutnhiatum    (Geop.  ) 

Ung.t Cr.  G. 

Lepidodendron  sp.  cf.  dnitsi:  Lx F.  H.  G.,  Mon.  P. 

velthfimii  Sternb.  *t ..M.  C.  G.  ,  Hand. 

"  cf.  magnum  Wood Diam.  G. 

clypeatum   Lx.  *t H.  C.  G. 

"  obovatum  Sternb.? Diam.  G.  ,  Tunn.  T. 

Lepidophloios  sp.  cf.  laricinus  Stenrb M.  C  G.,  Hand.  ,  Anst. 

Bothrodendron  n.  sp.  ,  minutijolium  Boul.  ..F.  H.  G. ,  M.  C.  G. ,  P.  P.  ,  C.  G. , 

P.  ,  SI.  P.,  Mon.  P.  ,  Hand., 
B.C.,  C.  G.  C.  ,K.  C.  G.,  Eb. 
C.  G.  ,  Anst. 

Lepidostrobus  variabilis  L,.  and  H F.   H.  G.  ,    Diam.  G.  ,   C.  G.   P. 

Mon.  P.  ,  Hand.  ,  H.  C.  G.  , 
Anst.,  C.  H. 

ornatus  L.  and  H.  ?t Tunn.  T.,  K.  C.  T. 

"  sp.  nov.  ? K.  C.  G. 

Lopidophyllum  acuminatum  Lx.  *t P.P. 

"  cf.  campbellianum  Lxf F.  H.  G.  ,  Diam.  G.,  M.  C.  G.  P. 

P.,  C.  G.  P.,  H.  C.  G. ,  Anst. 

"  cf.  cultriforme  Lx Diam.  G,,  M.  C.  G.,  K.  C.  T. 

Lepidocystis  obtusis  Lx..t* M.  C.  G.  ,  K.  C.  T. 

Ulodendron  majus  L.  and  H.  * Eb.  C.  G.,  Anst. 

Sig  ill  aria  cl.  reticulata  Lx.f M.  C.  G. 

"  sp.  cf.  ichtyolepis  Sternb Tunn.  T. 

Cordaiies  borassi/olius  (Sternb.  )  Ung.  * 

Cardiocarpon  minor  (Newb)t Tunn.  T. 

Rhabdocarpos    amygdalczformis   Geop.  and 

Berg.  * Mon.  P. 

sulcatus  (L.  and  H.  )  Schimp*F.  H.  G.,  M.  C.  G.  ,  C.  H. 
"                  multistriatus  (Presl)  Lx.  *. .  Anst.,  C.  H. 
Carpolithes  fragarioides  Newb.  t P.  P.  ,  Anst. 

RELATIVE  AGES  OF  THE  LOWER  KANAWHA  GROUP  AND 
THE  ALLEGHENY  SERIES. 

"In  the  preceding  list  the  asterisk  (*)  marks  species  which  appear  to  be 
identical  in  form  with  material  examined  from  the  Allegheny  series.  It 
should,  however,  be  noted  that  while  these  species,  which  constitute  but  a 
small  percentage  in  the  ferns,  occur  also  in  the  Allegheny  series,  they  do  not 
include  forms  that  are  characteristic  of  that  series.  On  the  contrary,  they 
comprise  species  which  are  either  of  wide  range  or  which  in  most  cases  orig- 
inate in  the  upper  zone  of  the  Pottsville  formation.  Referring  again  to  the 
list,  the  species  distinguished  by  the  dagger  { f )  are  either  identical  with  or 

♦Identical  with  the  species  in  the  Allegheny  series, 
fldentical  with  or  modification  of    Upper  Pottsville  forms. 
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they  are  modifications  of  Upper  Potts\-ille  forms.  The  m.uch  greater  per- 
centage of  species  in  the  latter  category  falls  far  short  of  indicating  the  really 
very  intimate  connection  of  the  floras  of  the  lower  group  of  the  Kanawha 
series  with  those  of  the  Potts\n.lle  formation,  both  in  West  Virginia  and  in 
the  type  district. 

"An  examination  of  the  combined  floras  from  the  lower  half  of  the  Ka- 
nawha series  reveals  at  once  the  absence  of  both  the  characteristic  and  the 
omnipresent  ferns  of  the  Clarion  and  succeeding  groups  in  northern  Penn- 
sylvania. The  unfailing  forms  of  the  Neuropterids,  the  common  and  char- 
acteristic Annularise  and  Sphenophylla*  which  predominate  at  the  base  of 
the  Allegheny  series,  as  well  as  the  entire  group  of  higher  Pecopterids,  ap- 
pear, so  far  as  my  inspection  of  more  than  loo  collections  h.as  extended,  to 
be  entirely  absent  from  the  lower  half  of  the  Kanawha  series  in  southern 
West  Virginia. 

"The  plant  life  of  the  lower  half  of  the  Kanawha  formation  in  southern 
West  Virginia  differs  from  that  of  even  the  lower  portion  of  the  Allegheny 
series  of  northern  Pennsylvania,  not  only  by  the  almost  entirely  difiereut 
forms  in  the  fern  flora,  but  by  the  still  more  important  relations  of  the  flora 
as  a  whole.  The  fern  (Annularian  and  Sphenophyllean)  elements  iu  the  flora 
of  the  Allegheny  series  are  essentially  totally  different  from  those  in  the  Vir- 
ginian Pottsville  and  offer  a  well  marked  contrast  to  the  types  found  below 
the  Homewood  sandstone  in  the  xlllegheny  valley,  or  below  the  Buck  Moun- 
tain conglomerate  in  the  Pottsville  district  of  the  southern  Anthracite  field 
of  Pennsylvania.  The  floras  of  the  Allegheny  series  are  by  their  composi- 
tion bound  to  the  higher  coal  measures.  The  plant  associations  in  the  Free- 
port  group  are,  as  may  be  noted  in  a  scrutiny  of  the  list  (page  154  ,  character- 
ized by  the  dsvelopment  of  the  higher  Pecopterid  flora.  The  ferns  of  the 
Kittanning  *page  151),  like  those  of  Mazon  creek,  Illinois,  and  Henrj-  county, 
Missouri,!  show  the  almost  entire  absence  of  Pottsville  types,  and  while  not 
so  highly  developed,  especially  in  Pecopterids,  they  still  compose  a  flora  that 
is  in  close  agreement  with  those  at  the  base  of  the  Upper  Coal  Measures, 
or  the  Middle  Coal  Measures  of  the  Old  World.  The  flora  of  the  Clarion 
group  (see  list  page  1481  is  characterized  by  a  smaller  proportion  of  the 
higher  Pecopterid  elements,  and  a  consequent  reduction  in  richness,  rather 
than  by  any  considerable  representation  of  Pottsville  ferns.  Annularis  or 
Sphenophylla.  The  flora  of  this,the  lowest  group  of  the  Allegheny  series, 
with  its  abundant  Neiiropteris  ovata,  Neuropteris  scheuchzeri,  SM^Pceopteris 
villosa  (F),'  as  well  as  Annularia  stellata,  Annularia  sphenophylloides ,  and 
Sphenophyllum  emarginaticm,  is  still  bound  to  the  higher  floras,  and  is 
comparable  to  the  Middle  Coal  Measures  of  Great  Britian,  or  the  upper  zone 
of  the  Valenciennes,  or  the  upper  portion  of  the  Westphalian  series  of  the 
Old  World. 

*The  form  of  Sphenophyllum  ciineifoliiim  in  the  Allegheny  series  is  broad 
leaved,  often  irregularly  dissected  in  narrow  tapering  teeth,  while  that  from 
the  Lower  Kanawha  group,  and  the  Sewell  formation,  has  narrow,  long,  lax 
leaves,  rarely  cut  in  more  than  four  relatively  broad,  obtusely  pointed  teeth . 

tAge  of  the  coals  of  Henrv-  county,  Missouri.  Bull.  Geol.  Soc.  Am. 
vol.  8,  1897,  pp.  287-304.  Flora  of  the  Lower  Coal  Measures  of  Zitlissouri. 
Mon.  U.   S.   Geol.   Surv.   vol.  xxxvii,  1S99. 
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i-       -  M  - 

"In  contrast  to  the  composition  "and  affinities  of  the  floras  of  the  Alle- 
gheny series,  we  find  the  floral  associations  in  the  lower  half  of  the  Kanawha 
series,  including  the  lower  group  of  coals,  to  be  almost  totally  lacking  in  the 
characteristic  elements  of  the  Allegheny  flora.  The  Lower  Kanawha  flora  is 
distinctly  largely  of  Pottsville  derivation  or  affinity.  Many  of  its  elements  are 
but  slight  modifications  of  types  characteristic  of  the  Pottsville  of  Virginia 
or  of  the  southern  Anthracite  field,  while  the  greater  part  of  the  remaining 
stratigraphic  species  either  are  closely  allied  to  Pottsville  plants  or  they  are 
unfamiliar  in  our  American  Paleozoic  floras.  The  comparative  reference  of 
a  considerable  number  of  the  species  in  the  latter  category,  to  the  types  de- 
scribed from  the  Valenciennes  series,  or  the  Schatzlar  series  of  the  Old  World, 
is  in  itself  a  suggestion  of  the  most  intimate  relations  of  the  floras.  It  needs 
but  a  cursory  examination  of  the  magnificent  and  voluminous  illustrations 
published  by  Zeiller*  and  Sturf  to  at  once  reveal  the  homotaxial  significance 
of  the  floral  composition  of  the  Lower  Kanawha  flora,  and  its  exact  refer- 
ence to  the  Westphalian  or  I^ower  Coal  Measures  of  the  European  basins. 
Thus  not  only  does  the  Lower  Kanawha  flora  appear  by  its  composition  and 
relations,  when  compared  with  the  floral  succession  in  the  Pennsylvania  sec- 
tion, to  distinctly  antedate  the  flora  of  the  Clarion  group  in  the  lower  portion 
of  the  Allegheny  series,  but  the  same  relative  positions  for  the  two  series  are 
indicated  also  by  a  paleontological  comparison  of  both  with  the  Old  World 
paleobotanical  sections.  In  short,  the  plant  life  of  the  lower  half  of  the 
Kanawha  formation,  with  its  new  or  unfamiliar  types,  forms  an  elaborate  con- 
necting link  between  the  typical  Pottsville  or  Millstone  Grit  floras  and  the 
Clarion  flora  in  the  Allegheny  series. 

"That  the  flora  under  discussion  preceded  the  typical  Allegheny  floras, 
at  least  in  the  Virginia  region,  is  further  shown  by  the  occurrence  of  the  nor- 
mal and  characteristic  plant  associations  of  the  Clarion  and  Kittanning  groups 
at  a  higher  stage  in  the  Kanawha  section.  " 

FLORAS   OF    THE  UPPER  GROUP  OF   COALS  AV    THE  KAN- 
AWHA FORMA  TLON. 

Plant  horizons — "As  described  by  Campbell  and  Mendenhall,  an  inter- 
val of  usually  barren  and  arenaceous  strata,  which  attains  to  a  thickness  of 
about  300  feet,  lies  between  the  lower  and  upper  groups  of  coals  in  the  Kana- 
wha formation.  Reference  to  their  published  sections  shows  these  sand- 
stones themselves  to  occur  within  the  upper  half  of  the  entire  thickness  of 
the  formation.  The  three  exploited  coals  of  the  upper  group  are  locally 
known  as  (i)  the  Kanawha  Mining  seam;  (2)  the  Coalburg  seam,  and  (3) 
the  Stockton  seam.  Thej'  have  been  respectively  correlated  and  named  by 
the  geologists  of  West  Virginia  as  identical  with  the  Ujjper  Kittanning,  the 
Lower  Freeport,  and  the  Upper  P'reeport  of  the  Allegheny  valley. 

Plants  /ro)n  the  Kanawha  Mining  and  Coalburg  coals. — "Thereof  shales 
of  the  Kanawha  Mining  and  Coalburg  coals  do  not  appear  generally  to  con- 


*  Flore  foscile  de  la  bassin  houillcr  dc  Valenciennes,  1886  and  1888. 
\Die  Carbon- Flora  dcr  Schatzlarer  Schichlcn,  1885  and  1887. 
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tain  well  preserved  plants.  From  the  rock  dump  at  the  Chesapeake  mine, 
Lower  creek,  near  Handley,  specimens  of  Lepidodeiidron  niodulatiini  I/X. 
and  a  Sigillaria  belonging  to  the  fnarnillaris  group  have  been  obtained.  Le- 
pidodendron  nwdulatmn  affords  a  slight  indication  of  Allegheny  age,  al- 
though the  Lycopodiales  of  the  Carboniferous  flora  are  of  inferior  strati- 
graphic  value.  The  plant  fragments  from  the  horizon  of  the  Coalburg  seam 
at  the  Belmont  mine,  near  Crown  hill,  and  at  Ronda,  on  Cabin  creek,  repre- 
sents a  very  delicate,  deeply  dissected  Sphenopteris,  more  lax  than  Sphenop- 
Leris  hildreti  Lx.  ;  a  Sphenopteris  of  the  form  identified  in  the  unpublished 
work  of  Prof.  Lesquereux  as  Sphenopteris  delicatula  Broun  ;  two  species  of 
Neuropteris,  one  of  which  is  probably  identical  with  Neuropteris  flexuosa 
Sternb.  ,  while  the  other  belongs  to  the  group  represented  by  Neuropteris 
gigantea  Sternb.  ,  Catamites  suckowii  Brongn.  ,  and  Lepidodendron  cf.  obova- 
tiitn  Sternb.  The  plant  representations  from  the  levels  of  thtse  two  coals  are 
too  scanty  to  p»rmit  an  attempt  at  correlation.  They  contain  little  that 
points  distinctly  to  a  position  in  the  Allegheny  series,  while,  on  the  other 
hand,  the  fern  species  differ  in  their  facies  from  the  forms  in  the  Clarion 'or 
the  higher  groups  in  northwestern  Pennsylvania.  " 

In  a  recent  letter  (May  7,  1903)  to  the  writer,  Mr.  White  gives 
a  brief  account  of  new  and  additional  evidence  bearing  upon  the 
age  of  the  Kanawha  series,  saying  that  a  collection  of  ferns  from 
140  feet  ( Winifrede  coal  horizon)  below  the  Kanawha  black  flint, 
at  Kendalls  Mills  on  Blue  creek,  Kanawha  county,  will  not  go  into 
the  Allegheny  series,  and  suggests  that  the  Kanawha  series  may 
represent  the  Mercer  group  of  Pennsylvania  enormously  expanded, 
since  he  finds  many  plant  forms  common  to  both.  If  this  view  of 
the  case  should  prove  to  be  the  true  one,  it  would  follow  that  the 
great  sandstone  mass  which  comes  in  below  the  black  flint  hori- 
zon, and  weathers  into  the  "chimney  rock"  type  along  the  Ka- 
nawha, is  the  real  top  of  the  Pottsville  series,  as  heretofore  limited, 
and  that  the  Allegheny  ends,  say,  with  the  Lewiston  coal  horizon, 
and  hence  the  correlations  instead  of  being  as  the  writer  has  sug- 
gested on  pages  501-502,  would  read  as  follows: 

Mason  coal  ^  Upper  Freeport. 

"No.  5  Block"  coal  ^  Upper  Kittanning. 

Stockton  coal  =  Lower  Kittanning  or  Clarion. 
This  view  also  leads  to  the  inevitable  conclusion,  that  while 
the  Pottsville  and  all  other  series  of  rocks  below  it,  have  expanded 
enormously  in  the  Kanawha  region,  the  Allegheny  has  actually 
dwindled  in  size,  and  its  coals  become  of  minor  importance,  since 
at  Charleston,  just  before  the  black  flint  passes  below  drainage, 
there  is  actually  no  merchantable  coal  from  thirty  feet  below  the 
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latter  stratum  up  to  the  Pittsburg  bed,  while  the  interval  from  the 
Mason  coal  to  the  base  of  the  Stockton  is  only  140  to  160  feet,  and 
it  is  never  more  than  200  feet  anywhere  along  the  Kanawha. 

This  state  of  affairs,  while  improbable  from  general  consider- 
ations, is  not  impossible,  as  already  stated  on  pages  502  and  505, 
and  if  Mr.  A\'hite's  paleobotanical  studies  in  the  region  farther  to 
the  northeast  on  HoUy,  and  the  Buckhannon  shall  confirm  his  Ka- 
nawha results,  the  stratigraphic  column  nmst  l)e  rearranged  to  bring 
the  two  into  harmony,  since  there  can  be  no  serious  disagreement 
when  all  of  the  facts  are  known. 

It  is  possible  that  the  suggestion  made  by  the  writer  on  page 
357,  in  connection  with  the  record  of  the  Diamond  drill  hole  at 
Webster,  Taylor  county,  as  an  alternative  explanation  of  the  cur- 
ious results  obtained  therein,  has  actually  taken  place  in  the 
northern  region  of  the  State  south  from  the  B.  &.  0.  Railroad, 
viz.,  that  the  Allegheny  series  thins  away  to  only  half  its  normal 
size,  against  the  swelling  deposits  of  the  Pottsville,  and  thus  crowds 
the  coals  much  closer  together,  thus  rendering  it  probable  that  the 
big,  xnultiple  coal  of  the  Philippi  region  is  not  the  Upper  Freeport 
bed,  but  may  be  the  Lower  Kittanning  instead,  or  even  the  Middle 
and  Lower  Kittanning  beds  combined,  while  the  Upper  Freeport 
would  be  the  insignificant  Mason  bed,  only  120  feet  higher.  This 
rearrangement  of  correlations  would  make  the  Roaring  creek  coal, 
the  Lower  Kittanning  bed,  and  the  equivalent  of  the  "Davis" 
seam  of  the  Allegheny  mountain  region  of  Tucker  and  Grant  coun- 
ties, with  which  it  exhibits  some  striking  similarities.  The  thick 
coal  on  the  head  of  the  Buckhannon,  Little  Kanawha,  and  Holly 
would  also  fall  into  this  category,  as  well  as  the  southwestward  ex- 
tension of  the  same  bed  through  Webster  and  Nicholas  counties. 

If  we  accept  this  view  of  the  identity  of  the  thick  coal  now 
mined  in  the  Philippi  and  Roaring  creek  regions  of  Barbour  and 
Randol])!!  counties,  viz.,  that  it  represent*;  the  Middle  and  Lower 
Kittanning  rather  than  the  Upper  Freeport  bed,  then  the  section 
at  Philii>pi,  pul)lishe<l  on  page  812,  must  have  the  following  inter- 
pretiition  (instead  of  the  one  given),  the  former  identifications  be- 
ing placed  in  parentheses: 

Ft.  111.        Ft.  111. 

Sand.stone,  massive  (Buflalo),  Mahoning 4o    o 

Shales  and  concealed 30     o 
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Coal  (Mason),  slaty,  Upper  Freeport 3 

Concealed 25 

Sandstone  (Upper  Mahoning),  massive,  flaggy  at 
base,  probably  Freeport....'. 50 

(Mahoning)  coal         „        -^     „ 

TT  T^-5        •        i  Bone o     2 

Upper  Kittanmng..  I  ^^^^ ^     ^ 

Concealed  (shales,  sandstone  and  limestone) 40 

(Upper  Freeport)  Middle  and  Lower  Kittanning 

coal 6 

Shales  15 

Coal  I  Middle  Freeport),  Clarion 2 

Shales  to  top  of  Pottsville  ( Roaring  creek  sand- 
stone)   10 


4     3 


155     3 


The  section  is  continued  on  down  to  the  top  of  the  great  Roar- 
ing creek  sandsione,  which  comes  out  of  the  Valley  river  below 
Philippi,  and  which,  on  the  basis  of  the  Philippi  coal's  being  the 
Lower  Kittanning,  instead  of  the  Upper  Freeport,  would  be  the  top 
member  of  the  Pottsville,  instead  of  the  Upper  Freeport  sandstone, 
an  interpretation  which  accords  more  closely  with  its  physical 
aspect,  although  it  cuts  off  100  feet  from  the  usual  thickness  of  the 
Allegheny  series  in  Preston  county,  a  few  miles  northeast  from 
Barbour. 

This  interpretation  will  also  explain  the  curious  results  found 
in  the  Webster,  Taylor  county,  bore  hole  (page  356),  where  the 
rocks  immediately  below  what  was  supposed  to  be  the  Lower  Free- 
port  coal,  assume  the  aspect  of  the  Pottsville  series.  If  we  take 
the  full  record  of  this  bore  hole,  given  partly  on  page  232-3,  and 
page  356,  and  interpret  the  same  on  the  basis  of  that  just  given 
for  the  Philippi  region,  we  should  have  the  following  for  the  total 
thickness  of  the  Allegheny  series  in  the  Webster  boring: 

Ft.  In.       Ft.   In. 

Coal,  Upper  F'reeport 2     o 

Fireclay  and  sandy  shales 19  11 

Ivimestone.   dark  greenish  gray  (Freeport) 7     o 

Shale  and  fireclay,  with  lime  nodules 14     o 

Sandy  shale  and  micaceous  sandstone 12     i 


f  coal o 

I  black  slate o 

Coal,  Lower  Freeport  J  coal o 

or  Upper  Kittanning..  ]  gray  shale  i 

I  black  slate  i 

[coal I     6     J 

Dark  slate  and  sandy  shales 13 

Limestone 9 

Shale  10 

Black  slate,  thin  seams  of  coal 2 

Fireclay 2 
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Shales,  sandy 6  lo 

f  coal o     2  ^ 

I  black  slate i     2  | 

bony   coal o     2  J       . 

coal 24  r      3  ^° 

bonj-  coal  o     4 

coal I     8 


Coal  Lower  Kittanning 


Fireclay,  hard  6    o 

Shale,  sandy,  some  limestone  to  top  of  Pottsville  series     4     o 


Total  thickness  of  the  Alleghenj- series 119    7 

Below  this  the  drill  brought  up  only  very  hard  sandstone, 
much  of  which  was  pebbly,  with  some  streaks  of  coal,  and  a  little 
sandy  shale,  ending  in  very  hard  conglomerate  at  a  depth  of  217 
feet  below  the  base  of  this  section,  so  that  if  the  lowest  coal  given 
above,  be  the  Lower  Kittanning,  there  is  no  escape  from  the  con- 
clusion that  the  entire  Allegheny  series  is  there  (at  Webster,  Tay- 
lor county,)  compressed  into  an  interval  of  only  120  feet,  since  in 
the  hills  above  the  Webster  well,  the  Crinoidal  limestone  and  its 
underlying  red  shales  crop  to  the  surface,  while  the  great  Pittsburg 
coal  caps  the  highest  knobs,  leaving  but  624  feet  for  the  Cone- 
maugh  series,  and  hence  nothing  more  can  be  taken  from  it  to  add 
to  the  Allegheny  beds. 

Now,  if  this  suggested  interpretation  of  the  Webster  and  Phil- 
ippi  sections  be  correct,  and  the  Allegheny  series  should  continue 
in  this  thinned  condition  across  to  the  Great  Kanawha  valley,  in- 
stead of  expanding  pari  passu  with  the  other  measures  below,  as 
has  heretofore  seemed  most  probable,  then  the  apparent  dififerences 
between  the  results  of  stratigraphy  and  those  derived  from  paleo- 
botanic  evidence  would  be  reduced  to  very  narrow  limits. 

The  future  detailed  work  of  the  Survey  in  the  several  counties 
of  the  State  along  the  crop  of  the  Allegheny  series,  viz.,  Preston, 
Taylor,  Barbour,  Randolph,  Upshur,  Braxton,  Webster,  Nicholas, 
Clay,  Kanawha,  and  Fayette,  between  the  northern  line  of  the 
State  and  the  Great  Kanawha  river,  may  be  expected  to  solve 
these  mooted  questions  of  identity,  and  correlation,  which  are  of 
more  theroetic  than  economic  interest,  since  all  the  valuable  coal 
beds  are  known  and  have  been  described,  whether  they  belong  in 
the  Kanawha,  Allegheny,  or  Conemaugh  series. 
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In  the  event  that  the  correlations  here  considered  possible 
should  prove  correct,  then  the  name,  Mason  coal,  from  Barbour 
county  southwestward  to  the  Kanawha  river  and  beyond,,  would 
be  replaced  by  Upper  Freeport  coal,  while  for  the  latter  name, 
over  the  same  region  covered  by  this  report,  the  name,  Lower 
KiTTANNixG,  should  be  substituted. 


CHAPTER  Vll 


THE  POTTSVILLE  SERIES,  No.  XII. 

Beneath  tlie  Allegheny  series,  along  the  river  of  the  same 
name,  and  most  everywhere  else  in  western  Pennsylvania,  there 
comes  a  group  of  very  hard,  gray  or  white,  massive,  pebbly 
sandstones,  so  different  in  lithological  appearance  from  the  rocks 
above  that  they  were  classified  in  a  separate  series  by  the  geologists 
of  the  Fir!<t  Geological  Survey  of  Pennsylvania,  and  given  the  names 
"Serai"  Conglomerate,  "Great"  Conglomerate,  No.  XII,  etc. 

The  conclusions  of  the  early  geologists  appear  to  have  been 
that  this  division  of  the  Coal  Measures  was  one  great  mass  of  peb- 
bly sandstone  or  conglomerate,  with  few,  if  any,  divisions  of  inter- 
stratified  shales  or  coal  beds.  To  them  it  was  simply  a  great  sheet 
of  lithified  .sand  and  gravel  forming  the  basal  member  of  the  Coal 
Measures  upon  which  rested  the  colunm  of  rocks  holding  coal  of 
commercial  value.  It  remained  for  the  Second  Geological  Survey 
of  Penni^ylvania  to  show  that  beneath  the  Allegheny  series,  as  de- 
fined by  n.  D.  Rogers  and  his  a.ssistants  of  the  First  Survey,  there 
came  not  onk  stratum  of  conglomerate,  or  massive  sandstone,  but 
SEVKK.VL,  separated  by  shales,   and  holding  important  coal  beds. 
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These  facts  were  first  set  forth,  and  the  series  definitely  classified 
in  Vols.  Q,  QQ  and  QQQ  of  the  Second  Geological  Survey  of  Penn- 
sylvania, published  in  1878,  '79,  and  '80  respectively.  In  these 
publications,  the  field  notes  for  which  were  taken  during  1876  and 
'77,  it  is  shown  that  in  Beaver,  Lawrence,  and  Mercer  counties  of 
Pennsylvania,  and  the  adjoining  regions  of  Columbiana,  Mahon- 
ing, and  Trumbull  counties  of  Ohio,  the  "Serai"  or  No.  XII  con- 
glomerate of  the  First  Survey,  is  very  complex,  and  its  several 
sandstones,  coals  and  limestones  were  duly  named  and  described. 
To  this  series  of  deposits  Prof.  Lesley  gave  the  name,  Pottsville, 
from  the  great  development  (1000  feet)  at  Pottsville  in  the  south- 
ern anthracite  field  of  Pennsylvania.  This  name  has  now  been 
adopted  by  the  U.  S.  G.  Survey,  and  the  Maryland  Survey, 
so  that  it  has  supplanted  all  of  the  other  and  older  terms,  in- 
cluding the  name,  ''New  River,"  given  to  the  series  by  Prof.  Wm. 
M.  Fontaine,  from  its  great  development  along  the  stream  of  that 
name  in  West  Virginia,  where  it  contains  important  coal  beds. 

The  series  exhibited  in  western  Pennsylvania,  as  given  by  the 
writer  in  Vol.  QQQ  (page  33),  of  the  Second  Geological  Survey 
of  that  State,  is  as  follows: 

Ft.  In. 

Sandstone,  Tionesta  (Homewood)  50  o 

Shales 5  o 

Iron  ore 2  o 

Limestone,  Upper  Mercer 2  6 

Coal  Upper  Mercer 2  6 

Shales 25  o 

Iron  ore  2  o 

Limestone,  Lower  Mercer 2  6 

Shales 10  o 

Coal,  Lower  Mercer. 2  6 

Shales 10  o 

Iron  ore i  o 

Shales  .  5  o 

Sandstone,  Upper  Connoquenessing  40  o 

Shales,  with  iron  ore 10  o 

Coal,  QuakeHow7i 2  o 

Shales 40  o 

Sandstone,  Lower  Connoquenessing 30  o 

t" hales  Sharon,  iron  bearing 30  o 

Coal,  Sharo7i 4  o 

Fireclay  and  shales 5  o 

Sharon,  conglomerate,  base  of  No.  XII  (Pottsville)..  20  o 

Total 301     o 

From  this  section  it  will  be  observed  that  between  the  sand- 
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stone  at  the  top,  and  the  next  underlying  massive  rocks,  there  is  a 
shale,  coal  and  limestone  group  of  seventy  feet  in  thickness.  While 
this  shale  interval  extends  eastward  to  the  Allegheny  river,  it  ap- 
pears not  to  increase  in  that  direction ;  on  the  contrary,  it  loses 
both  of  its  limestones,  one  of  its  coals,  and  decreases  somewhat  in 
thickness,  and  the  overlying  sandstone  remains  massive.  But 
when  traced  westward  into  Ohio,  the  shales,  coals  and  limestones, 
iron  ores,  etc.,  hold  their  places  and  thickness  in  the  series 
from  Mahoning  county  entirely  across  the  State,  to  where  their 
outcrops  pass  into  Kentucky  from  the  Hanging  Rock  District  in 
Lawrence  county,  beyond  the  southwest  boundary  of  West  Vir- 
ginia, while  at  the  same  time,  the  Tionesta  or  Homewood  sand- 
stone grows  thin  and  inconspicuous  to  such  an  extent  that  the  Ohio 
geologists  have  never  recognized  it  as  a  member  of  the  underlying 
conglomerate  series,  but  have  included  it  along  with  even  the 
Conuoquenessing  sandstones  below,  in  one  series,  the  Lower  Coal 
Measures,  extending  from  the  Upper  Freeport  coal  to  the  Sharon 
conglomerate,  the  latter  stratum  being  the  only  member  recognized 
as  included  in  the  "Great"  or  "Serai"  conglomerate  of  Rogers. 
In  view  of  what  Mr.  David  White  claims  with  reference  to  the 
Kanawha  series,  viz.,  that  its  great  thickness  is  largely  composed 
of  sediments  which  belong  in  the  top  of  the  Pottsville  at  the  north, 
it  would  probably  be  more  philosophical  to  extend  the  Allegheny 
series  down  to  the  top  of  the  Upper  Conuoquenessing  (U.  Massil- 
lon)  sandstone,  since,  if  the  Kanawha  series  is  really  the  expanded 
Mercer  coal  group  of  western  Pennsylvania,  the  sediments  reveal 
such  an  intimate  resemblance  to  the  Allegheny  beds  that  they 
should  all  be  classed  in  one  series.  As  thus  limited,  the  Pottsville 
series  is  everywhere  in  West  Virginia  very  distinct  in  its  physical 
aspect,  and  in  the  character  of  its  sandstones  and  coals,  from  the 
overlying  Allegheny  and  Kanawha,  its  sandstones  being  harder, 
whiter  and  more  conglomeratic  than  those  in  the  Allegheny  above. 
The  change  in  lithology  at  the  base  of  the  series  is  most  pro- 
nounced, the  hard  white  sandstones  of  the  Pottsville  being  in 
striking  contrast  to  the  rkdshalks,  and  green  micaceous  sandstones 
of  the  underlying  Maucli  CJliunk  series.  There  is  no  percepti- 
ble unconformity  in  the  (li[)  of  tlie  two  series,  yet  there  is  much 
evidence  of  erosion  at  their  contatt  line,  while  the  great  change  in 
the  character  of  both  animal  and  plant  life  in  passing  from  one  to 
the  other  is  evidence  of  actual  unconformity. 
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The  Pottsville  series  being  composed  mainly  of  very  hard 
and  often  pebbly  sandstones,  the  grains  of  which  are  cemented  by 
silica  and  peroxide  of  iron,  becomes  almost  indestructible  by  ordi- 
nary atmospheric  agencies,  and  it  has  thus  proved  a  most  impor- 
tant factor  in  shaping  the  topography  around  the  margins  of  the 
Carboniferous  system.  Wherever  these  beds  come  to  the  surface  in 
West  Virginia,  wild  scenery  and  rugged  topography  are  sure  to  be 
found.  Rapid  streams,  high  water  falls,  "rock  cities, "  great  cliffs, 
precipitous  slopes,  and  barren  regions  generally  mark  the  lines 
where  these  rocks  emerge  to  daylight.  The  lofty  peaks  of  the  Al- 
leghany mountains  owe  their  origin  to  this  friendly  mantle,  while 
its  upturned  edges  have  preserved  many  coal  basins  from  complete 
erosion.  The  deep  gorges,  narrow  canyons,  and  wild  scenery  of 
the  Cheat,  North  Potomac,  Tygarts  Valley,  Little  and  Big  Kan- 
nawhas,  Guyandot,  and  Tug  rivers  are  all  carved  from  these  rocks. 
The  '  'Falls' '  of  both  Kanawhas,  the  Black  Water  and  Stony  rivers 
are  over  these  rocks,  as  well  as  the  "Roughs"  of  Tug  and  Guyan- 
dot. A  belt  of  evergreen  vegetation,  laurel,  hemlock,  pines,  etc., 
marks  the  soil  (usually  too  poor,  stony  and  infertile  for  agriculture) 
derived  from  this  series. 

It  was  formerly  supposed  that  this  hard  white  sandstone  series 
at  the  base  of  the  Coal  Measures  held  no  coal  beds  of  commercial 
value,  but  the  investigations  of  recent  years  have  revealed  the  fact 
that  some  of  the  purest  and  most  valuable  coals  of  the  entire  Ap- 
palachian field  are  bound  up  between  the  great  cliffs  of  the  Potts- 
ville series,  along  its  southeastern  crop  across  the  State,  so  that  on 
the  New  and  Tug  rivers  this  series  now  furnishes  some  of  the 
purest  coal  and  cokes  of  the  State.  One  of  the  peculiarities  of  the 
Pottsvile  coals,  in  which  they  resemble  the  Allegheny-Kanawha 
series  above,  is  their  distribution  in  a  comparatively  narrow  belt, 
only  twenty-five  to  thirty  miles  wide  around  the  southeastern  bor- 
der of  the  Appalachian  field,  since  in  passing  northwestward  these 
early  coals  thin  away  and  disappear  in  a  mass  of  pebbly  sandstones 
and  sandy  beds  in  which  no  coal  of  commercial  value  is  found. 
This  same  state  of  affairs  is  true  along  the  northwestern  crop  of  the 
Pottsville  series  across  western  Pennsylvania  and  southeastern  Ohio, 
and  hence  there  is  no  reason  for  believing  that  West  Virginia  has 
any  Pottsville  coals  of  much  commercial  value  outside  the  counties 
of  McDowell,  Wyoming,  Mercer,  Raleigh,  Summers,  Fayette, 
Nicholas,  Greenbrier,  Webster,  Randolph,  Tucker,  Grant,  and  east- 
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em  Preston.  True,  the  Pottsville  rock  series  underlies  all  the  region 
of  the  State  west  from  the  counties  named,  but  it  consists  largely 
of  coarse,  sandstone  and  conglomerates  in  which  the  drill  of  the  oil 
and  gas  seeker  reports  no  coals  of  commercial  value,  except  an  oc- 
casional sporadic  seam  which  may  hold  more  slate  than  coal. 

Another  peculiarity  of  the  coals  in  the  Pottsville  series  of  West 
Virginia  is  their  soft,  columnar,  and  typical  coking  structure,  as 
opposed  to  the  dry  or  "block"  coal  type  found  in  the  coals  of  the 
same  series  like  the  Sharon,  Wellston,  Jackson  Hill,  etc,  occurring 
along  the  northwestern  margin  of  the  Appalachian  field,  across 
western  Pennsylvania  and  southeastern  Ohio. 

The  purity  of  these  early  coals  is  also  another  characteristic, 
the  percentages  of  both  ash  and  sulphur  being  very  low,  and  prob- 
ably due  to  the  fact  that  just  previous  to  the  spread  of  the  early 
coal  marshes,  the  floor  of  the  Appalachian  region  had  been  sheeted 
with  a  thick  deposit  of  clean  gravel  and  sand,  thus  effectually  cov- 
ering up  the  muddy  deposits  of  a  previous  epoch,  so  that  the 
streams  of  that  time  which  drained  into  the  Carboniferous  bogs 
were  pure  and  clear  like  our  mountain  brooks  of  the  present. 

The  thickness  of  the  Pottsville  series  varies  greatly  in  the  dif- 
ferent portions  of  the  State  along  its  eastern  crop.  At  the  Penn- 
sylvania line,  both  in  Preston  and  Monongalia,  the  thickness  of 
this  series  seldom  exceeds  250  to  300  feet,  but  as  we  pass  south- 
westward  the  beds  begin  to  swell,  and  when  we  reach  New  river  a 
thickness  of  1400  feet  has  been  attained,  and  this  is  increased  to 
nearly  2000  feet  at  the  Kentucky  line  in  McDowell,  according  to  the 
measurements  of  the  U.  S.  Government  Survey,  while,  if  we  ac- 
cept the  view  of  David  White  that  the  Kanawha  series  is  simply 
the  Mercer  group  enormously  expanded,  1000  feet  more  must  be 
added  to  the  thickness  in  the  Tug  and  New  river  regions. 

Under  all  of  the  great  Appalachian  basin  of  the  State  these 
sandstones  form  a  continuous  floor  for  the  Coal  Measures,  and  the 
oil  and  gas  drillers  nearly  always  find  it  in  two  or  three  divisions 
separated  by  intervening  shales.  They  generally  term  it  ihe  "salt 
sand"  since  it  often  holds  salt  water  as  well  as  oil  and  gas. 

A  few  sections  will  now  be  given  to  illustrate  the  character  and 
thickness  of  tlie  Pottsville  series,  where  it  is  exposed  to  view  be- 
tween ^the  Pennsylvania  and  Maryland  line  at  the  north,  and  the 
Kentucky  line  at  the  southwest.  The  typical  section  of  the  Potts- 
ville series  in  western  Pennsylvania  and  eastern  Ohio  has  already 


Coal,  Mount  Savage., 
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been  given  on  page  609  above. 

Dr.  G.  C.  Martin  of  the  ]\Iaryland  Survey,  reports  the  follow- 
ing complete  section  of  the  Potts ville  series,  as  measured  by  him 
at  Swallow  Falls,  Garrett  county,  a  few  miles  northeast  from  the 
Preston  county  line,  page  103,  Geology  of  Garrett  County: 

Ft.    In.  Ft.  In. 

Massive  sandstone,  Homewood 50  o 

Shale  o  o 

Fireclay,  Mount  Savage 4  o 

fcoal o    4 

bone o     8 

coal I     4 

shale o     2 

coal o     6     J 

Shale [ 5  o 

Sandstone 5  o 

Coal,  Lower  Mercer o  10 

Conglomeratic  sandstone,  Upper  Connoquenessing...  75  o 

Black  shale 2  o 

Coal,  Quakertown i  6 

fcrhale o  6 

Concealed  o  8 

Massive,  conglomeratic  sandstone,  Lower  Connoque- 
nessing     75  o 

Concealed 6o  o 

Shale 5  o 

fcoal °     5      ] 

Coal,    Sharon.. -^  shale  06^14 

(coal o     5      J 

Shale o  6 

Sandstone 25  o 


Total 327     8 

Dr.  Martin  has  also  measured  a  complete  section  of  the  Potts- 

ville  series  just  below  Westernport,    opposite  Piedmont,  Mineral 

county,  which  is  given  on  page  104,   Geology  of  Garrett  County, 

Maryland,  as  follows: 

Ft.  In. 

Massive  sandstone,    Homewood 26  o 

Concealed,  but  with  abundant  fragments  of  flint  fire- 
clay in  the  talus 64  o 

Massive  sandstone  6  o 

Concealed 29  o 

Massive  quartzose  sandstone 20  o 

Sandstone 4  o 

Concealed 28  o 

Black  shale 5  o 

Sandstone i  o 

Dark  shales 12  o 

Coal I  o 

Dark  gray  shale 4  o 

Coal I  6 

Dark  gray  shale 4  o 

Sandstone 4  o 
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Concealed  i6  o 

Dark  gray  shales lo  o 

Sandstone  i  o 

Concealed  40  o 

Massive  sandstone  20  o 

Siiale 2  o 

Sandstone  10  o 

Black  shales 25  o 

Coal  8 

Black  shale 4  o 

Sandstone  25  o 

Shale  and  sandstone 6  o 

Coal  I  3 

Sandstone 4  o 

Mauch  Chunk  shales 


Total 374     5 

This  section  foots  up  about  seventy  feet  less  thickness  than  the 
one  the  ^vriter  measured  near  Piedmont,  and  published  in  Bulle- 
letin  65,  U.  S.  Government  Survey,  page  186,  but  as  Dr.  Martin's 
gection  was  measured  with  much  care,  it  is  very  probably  the  more 
accurate  one. 

An  almost  complete  exposure  of  the  Pottsville  series  is  revealed 
along  the  cut-s  of  the  B.  &  0.  Railroad,  in  descending  its  Cheat 
river  grade  near  Anderson,  Preston  county,  from  the  top  of  the 
gorge  to  Buckhoni  wall,  and  there  the  writer  once  measured  the 
following  section: 


Ft.  In. 


Ft.  In. 


Sandstone,  massive  (Homewood),  Tionesta 60    o 

fcoal o     5      ] 

Qoal  .A  shales,  sandy  60      V     6  10 

(coal o     5      J 

Shales,  brown,  sandy 45    o 

Coal,  slaty 2     o 

Shales 3     o 

Sandstone,  massive 25     o 

Sandstone,  flaggy 15     o 

Sandstone,  massive,  grayish  white  20    o 

Sandstone,   fllaggy 8    o 

Shales,  brown _     4     o 

Sandstone,  grayish  white 20    o 

Shale,  brown  3     6 

'coal   o    5 

shale,  iiray 4     o 

coal o    4 

shales,  sandy  8    o 

iron  ore o    6 

shales 50      J-   55 

coal 1     o 

shales 10    o 

coal o     4 

shales,  sandy  25     o 

coal o    6 


New  River  coal  beds.. 
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Shales,  brown 20  o 

Sanrlstone 15  o 

Shales,  buff,  sandy 20  o 

Sandstone,  massive,  pebbly 20  o 

Concealed  and  shales  to  the  top  of  Mauch  Chunk  red 

beds 20  o 

Total 362    5 

Along  the  gorge  of  Deckers  creek  in  western  Preston  and  east- 
ern Monongalia  counties,  where  the  entire  Pottsville  series  is  ex- 
posed, it  appears  to  be  almost  solid,  white  sandstone  200  to  250 
feet  thick,  some  of  the  layers  of  which  produce  excellent  glass 
sand. 

On  the  Black  Water  branch  of  Cheat  river  below  Coketon  in 
Tucker  county,  the  late  James  Parsons,  chief  engineer  of  the  West 
Virginia  Central  and  Pittsburg  Railroad,  measured  a  section  of  the 
Pottsville,  which  gives  these  measures  a  thickness  of  734  feet,  as 
published  in  Bulletin  65,  U.  S.  G.  Survey,  page  187.  This  meas- 
urement seems  excessive  for  the  region,  however,  and  Mr.  Parsons 
may  have  duplicated  some  of  the  beds,  since  the  exposures  are  not 
continuous. 

The  records  of  the  two  oil  well  borings  near  Philippi,  pub- 
lished on  pages  358  and  359  of  this  volume,  give  the  thickness  and 
constitution  of  the  series  under  the  Philippi  region,  although  100 
to  150  feet  should  be  added  to  the  Pottsville  beds  from  what  has 
been  classed  as  Allegheny  sediments,  if  the  main  Philippi  coal 
proves  to  be  the  Lower  Kittanning  bed  instead  of  the  Upper  Free- 
port,  as  suggested  on  a  previous  page. 

In  passing  southwest  from  the  Philippi  region,  the  Pottsville 
thickens  rapidly,  and  when  we  come  to  Elk  river  below  Webster 
Springs,  a  thickness  of  over  800  feet  of  shales  and  massive  sand- 
stones interstratified  with  thin  coal  beds,  is  found  between  the  base 
of  the  Kanawha  series  above,  and  the  top  of  the  red  Mauch  Chunk 
shales  below. 

Still  farther  southwest  from  Elk  river,  and  at  Camden- on-Gau- 
ley,  in  Webster  county,  we  know  the  constitution  of  the  Pottsville 
series  from  the  well  drilled  for  gas  by  Hon.  J.  N.  Camden,  the  rec- 
ord of  which  was  very  carefully  kept  by  J.  W.  Bonner,  chief  clerk  for 
the  Gauley  Lumber  Company.  The  boring  begins  on  the  bank  of 
Gauley  river,  about  250  feet  below  the  base  of  the  Kanawha  series, 
and  shows  the  following  succession  through  the  rest  of  the  Potts- 
ville: 


616  THE    POTTS VILLE    SERIES. 


Ft. 


Sand  and  gravel  (surface)  25 

Black  slate    6 

Gray  sandstone 4 

Coal  3 

Sandstone,  white 5 

Black  slate 8 

Sandstone,  dark 9 

Coal  1 

Slate,  brown 5 

Sandstone,  gray,  hard 16 

Slate,  light  colored 6 

Sandstone,  dark,  shaly 32 

Black  slate  40 

Coal  2 

Sand,  gray,  pebbly,  very  hard  (Raleigh) 92 

Shales,  light  and  dark  colored 72 

Sandstone,  white,  fine-grained 39 

Black  slate  18 

Sandstone,  white 17 

Coal  5 

Sandstone,  white,  hard 20 

Black  slate  33 

Coal I 

Sandstone,  gray,  hard 10 

Black  slate  51 

Coal  5 

Black  slate  5 

Sandstone 66 

Shales,  sandy,  light  colored  25 

Coal  3 

Sandstone,  white,  hard    47 

Slate,  gray  18 

Sandstone,  white,  hard,  base  of  Pottsville 11 

Shale,  red,  JMauch  Chunk  

Total 700 

To  wliicli,  if  we  add  250  feet  for  the  portion  of  the  Pottsville 
up  to  the  base  of  the  Kanawha  series,  we  get  950  feet  for  the  thick- 
ness of  undoubted  Pottsville  beds. 

Southwestward  from  Camden-on-Gauley,  the  Pottsville  series 
continues  to  thicken,  and  when  we  come  to  the  Nuttall  region  on 
New  river,  Fayette  count}^,  the  following  succession  is  revealed  in 
that  great  canyon: 

Ft.   In.        Ft.  In. 

Sandstone,  massive,  pebbly  (Nuttall)  no  o 

Shales 60  o 

Coal I  o 

Sandy  shales  and  .sandstone  75  o 

Sandstone 25  o 

Black  slate  2  o 

Coal I  o 

Shales  and  sandstone    75  o 
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Coal o  lo 

Shales,  sandstone  and  shales  50  o 

Coal,  Sewell  {Nuttall)  3  6 

Shales  and  slates 75  o 

Sandstone,  massive,  Raleigh 155  o 

Slates,  dark  T. 10  o 

Concealed  and  shales 120  o 

Coal  3  6 

Shales  and  sandstone  130  o 

coal I     o     "I 

slate  o    3      I 

coal   1    o      \  4 

slate  o     2 

[coal   I     o 

Shales  and  sandstone 35  o 

Coal,  slaty 2  4 

Shales  40  o 

Coal I  5 

Shales  10  o 

Concealed 30  o 

Sandstone,  massive 125  o 

Concealed  and  sandstone  60  o 

Sandstone,  massive 140  o 

Concealed  and  sandstone  to  base  of  Pottsville  and 

top  of  Mauch  Chunk  red  shale 55  o 


Coal,  Quinniinont 
Fire  Creek. 


Total 1400    o 

The  portion  of  this  section  below  the  Raleigh  sandstone,  was 
obtained  at  Sewell,  three  miles  above  Nuttall. 

The  Beckley  coal,  according  to  M.  R.  Campbell  of  the  U.  S. 
G.  Survey,  comes  immediately  below  the  great  Raleigh  sandstone, 
and  a  bed  only  ten  inches  thick  was  observed  in  that  position  near 
the  line  of  section.  The  coal,  at  130  feet  above  the  one  identified 
as  the  Fire  Creek  or  Quinnimont,  was  opened  and  prospected  by 
Mr.  McGoffin  of  the  Longdale  Coal  and  Coke  Company,  but,  al- 
though showing  nearly  four  feet  thick  at  the  outcrop,  it  thinned  away 
completely  when  mined  into  the  mountain  a  few  hundred  feet.  It 
may  possibly  represent  the  Beckley  coal,  but  its  interval  below  the 
Sewell  bed  would  appear  to  be  too  great  fcr  that  seam. 

In  the  Raleigh  folio  recently  (1902)  issued  by  the  U.  S.  G. 
Survey,  Mr.  M.  R.  Campbell  gives  two  generalized  sections  of  the 
Pottsville  series,  one  from  the  northern  half  of  the  Raleigh  quad- 
rangle, representing  the  conditions  in  southern  Fayette  and  north- 
ern Raleigh  counties,  and  the  other  from  the  southern  half  of  the 
quadrangle,  representing  the  measures  in  southern  Raleigh,  north- 
ern Wyoming,  and  Mercer  counties. 

The  northern  section  reads  as  follows: 
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Ft 


Nuttall  sandstone  lentil  o-  200 

Sandy  and  argillaceous  shale  and  sandstone,  con- 
taining Harvey  conglomerate  lentil  and  Sewell 

coal  near  base  600-  625 

Raleigh  sandstone 75-  150 

Beck  ley  coal 

Quinnimont  shale,  sandy iSo-  200 

Quinninioiit  coal 

Sandstone   and   shale,    Thurmond,  to  top  of  red 

beds  (Mauch  Chunk) 450-  55° 

Total  (not  including  Nuttall  lentil) 1305-1525 

The  average  of  which,  1405  feet,  agrees  almost  exactly  with 
the  writer's  measurement  in  the  vicinity  of  Nuttall,  made  in  1884. 

For  the  southern  half  of  the  Raleigh  quadrangle  Mr.   Camp- 
bell gives  the  following  generalized  section: 

Ft. 

Sandy  and  argillaceous  shale  and  sandstone,  con- 
taining Harvey  conglomerate  lentil  and  Giiyan- 

dot  sandstone  lentil 650-  700 

Raleigh  sandstone,  coarse  75-  150 

Becklcy  coal 

Quinnimont  shale 200-  225 

Qui7ininiont  coal 

Sandstone  and  shale  (Thurmond)  -with  Pocahon las 

{No.j)  coal  near  middle 600-  725 

Totals 1525-1800 


This  last  section  gives  an  average  thickness  of  1663  feet,  which 
shows  a  considerable  thickening  southward  from  the  New  river 
region. 

The  Pocahontas  quadrangle  of  theU.  S.  G.  Surv'cy  lies  directly 
south  from  the  Raleigh  quadrangle,  and  includes  the  extreme 
southern  portion  of  Wyoming  and  Mercer  counties,  as  well  as  the 
southeastern  part  of  McDowell.  The  top  of  the  Pottsville  scries 
has  there  been  lost  by  erosion  so  that  Mr.  M.  R.  Campbell  re- 
ports only  10(J  feet  of  measures  remaining  above  the  Raleigh  sand- 
stone. But  if  we  give  his  Sewell  beds  the  same  thickness  as  he 
reports  for  the  southern  half  of  the  Raleigh  quadrangle  in  the  sec- 
tion a])Ove,  and  add  the  rest  of  the  Pottsville  series,  as  published 
by  him  in  tlie  Pocahontos  folio,  1897,  the  following  n.easurements 
result  for  t)je  ret^ioii  in  (juestion: 
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Ft. 

Sandy  and  argillaceous  shale  and  sandstone  (from 
base  of  Kanawha  series)  ..  650-  700 

Raleigh  sandstone,  coarse 80 

Quinnimont  shal»,  containing  thin  sandstone  and 

a  few  coal  seams 300 

Quinnimo7it  coal 

Sandstone,  heavy   beds    at  top  and  bottom,  with 

some  shale  and  coal,  seams  380 

Pocahontas  {No.j)  coal 

Gray  and  green  argillaceous  sandstone  and  sandy 
shale  (to  base  of  Pottsville  and  top  of  red  shale, 
Mauch  Chunk) 360 

Total 1795 

This  section  shows  a  slight  (132  feet)  increase  in  thickness 
toward  the  south,  over  the  measurement  given  for  the  southern 
half  of  the  Raleigh  quadrangle. 

The  Tazewell  quadrangle  lies  immediately  west  from  the  Poca- 
hontas, and  includes  the  main  portion  of  McDowell  county,  as 
well  as  the  adjoining  regions  of  Virginia  and  Kentucky.  The  gen- 
eral section  of  the  Pottsville  series  as  described  in  the  Tazewell 
folio,  by  M.  R.  CamjDbell,  in  1897,  gives  the  following  succession: 

Ft. 

Dotson  sandstone,  coarse,  with  sandy  shale  at  base i8o 

Bearwallow  conglomerate,  coarse  sandstone 60 

Sandstone  and  shale,  with  several  important  coal  seams 
and  Dismal  conglomerate  lentil  near  center  of  forma- 
tion in  western  area 490 

Raleigh  sandstone,  sometimes  conglomeratic 100 

Sandstone   and  shale,  with   many  seams  of  workable 

coal 700 

Coal,  Pocahontas,  No.  3 

Sandstone  and  shale,  with  thin  seams  of  coal  (to  base 
of  Pottsville  series  and  top  of  Mauch  Chunk  red  beds)  360 

Total   1890 

This  measurement  reveals  an  increase  in  these  measures  of 
100  feet  over  that  given  by  Mr.  Campbell  for  the  Pocahontas  quad- 
rangle, so  that  on  the  Virginia  and  Kentucky  line,  at  the  south- 
western comer  of  the  State,  the  Pottsville  series  has  a  thickness 
approximately  six  times  as  great  as  where  it  enters  West  Virginia 
from  Maryland  and  Pennsylvania,  200  miles  to  the  northeast. 

The  writer  measured  a  section  at  Welch,  McDowell  county, 
which,  supplemented  by  the  record  of  a  boring  near  the  mouth  of 
Browns  creek,  at  the  miners'  Hospital,  just  below  Welch,  gives  the 
following  results  in  that  region: 
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Ft.    In.        Ft.    In. 


Concealed,  sandstone  and  shales 150  o 

(coal  2  6 

shales,  sandstone  and  concealed 40  o 

coal   2  o 

Shales  and  concealed 60  o 

(coal   14^ 

bone 02^  31 

coal    17      ) 

Shales  and  concealed  10  o 

Sandstone,  Raleigh 190  o 

Shales,  sandstone  and  concealed 160  o 

Coal,  Qiiiuniuiont i j<-     2>^o 

Concealed  and  sandstone,  with  one  or  two  thin  coals 

to  level  of  boring  near  mouth  of  Browns  creek...  180  o 

Sandstone  and  slate  in  bore  hole 38  i 

Coal  a7id  bone o  11}^ 

Slate,  sandstone,  etc 117  "]% 

Coal     o  9 

Sandstone  and  slate 142  6% 

Coal,  No.  4 3  5 

Sandstone  and  slate 61  4 

("coal I     9      I 

Coal,  Poca/wJitas,  Xo-s  -hone    o     6      -  s  2 

(coal 2  II      J 

Sandstone  and  slate 27  5% 

G?a/,  slate  and  bone  ("split"  from  No.  3) i  9 

Slate  and  sandstone , 10  10^ 

Coal,  A'o.  2 o  7 

Slate  and  sandstone 47  o 

Coal,  No.  I o  9 

Sandstone   and   slate   to   top   of  red   beds   (Mauch 

Chunk)  202  2 

Total 12S7  6>^ 

Add  interval  up  to  Kanawha  series 473  o 

Gives 1770  6^  as 


the  total  thickness  of  the  Pottsville  in  the  region  of  Welch,  by 
adopting  Mr.  M.  R.  Campbell's  measurement  (730  feet)  for  the 
thickness  of  Pottsville  beds  above  the  horizon  of  the  Raleigh  sand- 
stone, given  in  the  Tazewell  folio. 

This  great  thickness  of  Pottsville  sediments  around  the  south- 
eastern margin  of  the  Appalachian  field,  thins  away  quite  rapidly 
to  the  northwestward,  as  we  leam  from  the  records  of  wells  drilled 
for  oil  and  gas.  F'or  instance,  at  the  Dingess  well  in  Mingo  county, 
about  forty-five  miles  northwest  from  Welch,  the  Pottsville  scries 
is  thus  recorded  by  Messrs.  Gib.son  and  Giles,  the  contractors  for 
the  Dingess  gas  well: 
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Ft. 


Sandstone,  white 130 

Slate,  black 48 

Slate,  white 41 

Sandstone,  white 473 

Slate,  black 11 

Coal,  OuimiimonP.  6 

Slate,  black 4 

Sand,  white  (water),  to  base  of  Pottsville 308 

Total 1021 

The  coal  reported  from  this  boring  may  possibly  represent  the 
Quinnimont  horizon,  since  that  is  one  of  the  very  persistent  beds 
in  the  Pottsville  series,  and  the  coal  in  question  comes  at  the  proper 
level  for  that  bed. 

A  few  miles  northeast  from  Dingess,  a  well  drilled  at  the  mouth 
of  Harts  creek  on  the  Guyandot  river,  reveals  a  still  further  reduc- 
tion in  the  thickness  of  the  Pottsville  series  as  follows: 

Ft. 

Sandstone,  white..... 20 

Sandstone,  gray 80 

Sandstone,  black 13 

Sandstone,  white 290 

Slate,  blue 20 

Sandstone,  black 4 

Sandstone,  gray 18 

Slate,  blue 6 

Sandstone,  yellow,  hard 18 

Slate,  black 6 

Slate,  blue 39 

"Salt  sand"  (water)  to  bottom  of  Pottsville  series 182 

Total 716 

The  mouth  of  Harts  creek  is  only  about  fifty  miles  in  a  north- 
western direction  from  Welch,  and  yet  it  reveals  a  thinning  of  1000 
feet  in  the  Pottsville  series,  or  say,  at  the  rate  of  twenty  feet  to  the 
mile. 

Charleston  is  nearly  due  north  from  Welch,  and  only  sixty- 
'three  miles  distant  in  an  air  line,  and  there  the  Pottsville  series  has 
thinned  to  only  580  feet,  as  we  learn  by  the  record  of  Edwards 
well  No.  3,  while  at  the  Ohio  river,  forty  miles  farther  to  the 
northwest,  the  same  series  has  returned  to  its  normal  thickness  in 
western  Pennsylvania  of  200  to  300  feet,  and  this  it  maintains  over 
all  the  region  west  from  the  Monongahela,  and  the  tier  of  counties 
southwest  from  that  area. 
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The  detailed  measurement  of  the  Pottsville  in  a  well  bored  at 
Powellton,  Fayette  county,  twenty-five  miles  southeast  from  Char- 
leston, of  which  a  careful  record  was  kept,  lioginning  1053  feet  be- 
low the  Kanawha  black  flint,  reads  as  follows: 

Ft. 

White  sandstone 195 

Coal 2 

Sandstone  9 

Shale 5 

Sandstone,  white,  hard 11 

Shales 265 

Rhale,  black,   limy 18 

Lime,  gray  4 

Lime,  sandy,   buff  colored 3 

Sandstone 3 

Lime,  sandy,  white  43 

Slate,  black 3 

Limestone 23 

Sandstone,  white,  pebbly 93 

Slate,  black,  and  shale 50 

Bhale  and  sandy  lime 12 

Lime  and  slate 23 

Sandstone,  pebbly  (gas  slight),  to  I)ase  of  Pott-sville  series  10 

Total S13 


From  Powellton  to  Nuttall,  where  these  sediments  are  1400 
feet  thick,  or  600  more  than  at  the  former  locality,  is  only  fifteen 
miles  in  a  southeast  course,  which  gives  a  rate  of  thickening  equal 
to  forty  feet  per  mile  in  that  region. 

Borings  on  the  head  of  the  Little  Kanawha,  near  the  mouth 
of  Trace  fork  in  Lewis  county,  make  the  interval  from  the  base  of 
the  Kanawha  series  to  the  base  of  the  Pottsville  about  450  feet, 
with  a  coal  bed  reported  midway  in  the  series. 

Some  coal  is  also  found  in  the  Pottsville  series  along  Middle 
Fork  river,  a  branch  of  the  Tygarts  Valley  river  in  Randolph 
county,  as  shown  by  the  following  sections  jjut  down  with  a  core 
drill  along  Middle  Fork,  under  the  supervision  of  S.  D.  Brady,  for 
Hon.  8.  B.  Elkins,  to  whom  the  Survey  is  indebted  for  copies  of 
the  records.  The  wells  begin  150  to  200  feet  below  the  top  of  the 
Pottsville  series,  and  all  but  one  go  down  to  the  rkd  shales  of  the 
Mauch  Chunk  series.  The  one  (No.  XI)  farthest  down  the  Middle 
Fork,  near  the  mouth  of  Three  Fork"  creek,  begins  at  an  elevation 
of  2137  feet  above  tide,  and  reads  as  follows. 
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Ft.  In. 


Surface  boulders  and  sand 6  3 

Firecla}-,  broken  up,  soft 2  9 

Coal 2  2 

Coa/ and  slate  mixed i  o 

Fireclay,  broken  up 18  o 

F'ireclay,  little  streaks  of  gray  sandstone 11  o 

Slate  and  fireclay 3  2 

Fireclay  and  gray  sandstone  mixed 23  9 

Sandy  slate ir  11 

Gray  sandstone,  streaks  of  slate 10  8 

Sandy  slate 2  8 

Gray  sandstone  6  11 

Sandy  slate 2  8 

Gray  sandstone 11  o 

Fireclay  and  slate  mixed,  and  trace  of  coal 23  8 

Bone  coal o  2) 

Firecla3' 8  o 

^o;7^  a«rf  rO(2/ mixed,  streaks  of  slate i  9 

Slate  2  5 

Gray  sandstone  15  7 

Conglomerate,  very  coarse o  6 

Sandy  slate i  2 

Gray  sandstone o  5 

Coarse  conglomerate i  o 

Gray  sandstone 5  8 

Coarse  conglomerate  2  7 

Sandy  slate 2  9 

Green  sandstone  and  shale 58  9 

Gray  sandstone  43  i 

Fireclay,  greenish  cast 9  o 

Gray  sandstone  to  red  beds,  base  of  Pottsville 5  4 


Total 295  10 

Bore  Hole  No.   XII,  at  the  moutli  of  stone  Coal  run,  eleva- 
tion 2257  feet  above  tide,  gave  the  following  record: 

Ft.  In. 

Surface  boulders  and  sand 11  o 

Gray  sandstone,  streaks  of  slate i  7 

Gray  sandstone,  streaks  of  slate 8  6 

Cray  sandstone  , 6  3 

Slate,  spotted  with  gray  sandstone  5  3 

Fireclay 4  o 

Slate  and  fireclay 13  3 

Bone  coal  o  2 

Firecla}?-,  very  soft 6  3 

Slate  and  sandstone  mixed  9  5 

Coal o  3 

Sandstone,  and  streaks  of  fireclay 9  o 

Slaty  fireclay,  little  streaks  of  gray  sandstone 38  6 

Slate 37  2 

Cbfl'/,  slate  mixed  2  4 

Fireclay  and  slate,  mixed,  very  soft 6  i 

Sandstone  and  fireclay  mixed 25  2 

Gray  sandstone 5  o 
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Fireclaj',  very  soft 2  o 

Coal,  very  j^ood 4  1% 

Fireclay  and  slate 20  1% 

Sandstone  and  fireclay  4  2 

Gray   sandstone 18  2 

Fireclay,  spungy,  very  hard  to  drill 38 

Gray  sandstone,  very  hard 2  7 

Gray  sandstone  and  lime  mixed 1  ?>% 

Gray  sandstone 9  3 

Fireclay  and  sandstone  mixed i  11 

(iray  sandstoHvi,  trace  of  coal  at  bottom 5  o 

Sandy  .sLite,  full  of  seams,  broken  up o  8^ 

Sandy  slate,  full  of  seams,  broken  up  5  6 

Gray  .sandstone 22  7 

Gray  sandstone  and  pea  conglomerate 42  o 

Fireclay,  sandy  and  spongy,  very  hard  to  drill 7  o 

Fireclay,  broken  up  and  would  not  make  score 3  i 

Gray  sandstone,  with  ])ea  conglomerate,  very  hard...    18  10 

Sandstone,  conglomerate  mixed,  very  hard 15  11 

vSandstone,  very  hard 9  8 

Sandstone  and  fireclay  mixed  to  red  beds 5  6 


Total 395  8 

Still  fartlier  up  the  ^Middle   Fork,    at  the  mouth  of  Laurel 

branch,   and  approximately  2800  feet  above  tide,  Bore  Hole  No. 
XIV  gave  the  following  record: 

Ft.  In. 

Surface  clay,  sand  and  boidders 4  2 

Gray  sandstone,  streaks  of  slate 7  6 

Slate,  little  streaks  of  gray  sandstone 12  o 

Fireclay 2  11 

Slate  and  fireclay o  10 

Coal  I  o 

Fireclay,  broken  up,  very  soft 12  10 

Gray  sandstone  and  fireclay  mixed 10  7 

Slate  and  fireclay  mixed  4  7 

Fireclay i  10 

Gray  sandstone 3  7 

Gray  sandstone 19  11 

Slate 26  7 

dba/  and  slate  mixed i  8 

Fireclay 6  6 

Gray  sandstone 34  3 

Gray  .sandstone  and  pea  conglomerate  mixed,   very 

hard  12  9 

Pea  conglomerate,  very  hard 4  o 

Coal  o  2 

Pea  conglomerate,  very  hard  i  9 

Coal  o  2 

Pea  congloni'irate,  very  hard  o  4 

Fine  grained  gray  .sandstone,  very  hanl 7  9 

Gray  sandstone  4  3 

Slate,  fireclay,  sandstone,  broken  up  9  6 

Gray  sandstone,  broken  up,  very  hard 11  o 
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Gray  sandstone,  full  spots   of  fireclay,  sulphur 3  10 

Gray  sandstone  19     o 

Conglomerate 4     3 

Gray  sandstone,  and  streaks  of  slate 4  10 

Gray  sandstone  •. 30     9 

Gray  sandstone 7     4 

Sand}^  slate  and  fireclay ■ 13     3 

Fireclay 3     6 

Fireclay  and  green  shale  mixed 5  11 

Fireclay,  very  soft  7     o 

Fireclay  and  green  shale  mixed 5     o 

Fireclay  and  streaks  of  green   sandstone 13     6 

Gray  sandstone .....     9     i 

Gray  sandstone,  mixed ^     2 

Conglomerate  and  sandstone  mixed 3     5 

Gray  sandstone,  spots  of  conglomerate 28     6 

Fireclay  and  sandstone  mixed  to  red  beds  3  11 


Total 379     8 

The  fourth  and  last  (No.  XIII)    of  these  bore  hole  records 
was  located  at  West  Hiittonsville,  elevation  2377  feet  above  tide, 

and  its  record  reads  as  follows: 

Ft.  In. 

Surface,  boulders  and  sand 7  7 

Slate  and  little  seams  of  gray  sandstone ...     7  i 

Coal  I  7 

Slate 13  II 

Gray  sandstone,  broken  up 14  8 

Gray  sandstone 17  10 

Slate,  fireclay,  spots  of  gray  sandstone 5  6 

Slate 17  I 

Gray  sandstone,  streaks  of  slate 14  9 

Fireclay  and  slate 3  4 

Coal I  o 

Slate o  7)4 

Coal,  hony  , o  4^ 

Fireclay,  verj' soft,  broken  up 10  3 

Dark  sandstone  and  fireclay  5  8 

Gray  sandstone,  dark  25  10 

Slate  and  fireclay 12  8 

Gray  sandstone  and  streaks  of  slate 10  9 

Slate  and  bony  coal  o  4^ 

Fireclay,  very  sandy  5  8}i 

Fireclay  and  slate 15  2 

Gray  sandstone 16  6 

Gray  sandstone  and  little  trace  of  coal  6  8 

Fireclay    5  8 

Coal,  slaty 2  7 

Fireclay  8  5 

Gray  sandstone 29  6 

Slate  and  streaks  of  gray  sandstone 2  7 

Gray  sandstone  and  streaks  of  slate 21  8 

Slate 4  2 

Slate  and  sandstone,  mixed 4  2 

Gray  sandstone  and  streaks  of  slate  mixed 3  5 

Gray  sandstone,  very  hard  to  bottom 23  10 

Total 3x8  II 
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This  boring  did  not  reach  the  base  of  the  Pottsville  by  proba- 
bly sixty  to  seventy  feet. 

These  records  illustrate  in  an  admirable  manner  the  ever 
changing  structure  and  character  of  the  beds  which  make  up  the 
Fotteville  series,  and  they  also  reveal  the  fact  that  this  series  has  a 
thickness  of  500  to  600  feet  along  the  Middle  Fork  of  Tygarts  Val- 
ley river.  They  show,  too,  that  the  inclosed  coal  beds  in  the  Mid- 
dle Fork  region  have  not  the  horizontal  extent  that  would  render 
them  of  much  value  commercially,  although  they  may  thicken  up 
occasionally  to  three  or  more  feet,  like  the  coal  bed  on  Beech 
creek,  near  Star,  at  the  head  of  Middle  Fork,  or  the  one  near  the 
mouth  of  Cassiday,  both  of  which  are  fair  coals  of  the  coking  type. 

COALS  OF  THE  POTTSVILLE  SERIES. 

In  the  northern  end  of  the  State,  the  coal  beds  of  the  Potts- 
ville are  not  of  much  importance,  being  thin  and  much  split  up 
with  slate,  as  shown  in  the  sections  on  Cheat  river,  page  614,  and 
near  Piedmont,  page  613.  Occasionally,  however,  the  coal  under 
the  Homewood  or  Tionesta  sandstone  will  thicken  up  to  three  or 
four  feet  of  good  fuel,  as  it  does  on  the  arch  of  Chestnut  Ridge 
along  the  line  between  Preston  and  Monongalia  county. 

This  coal  has  been  mined  on  the  land  of  the  late  Judge  R.  L. 
Berkshire,  near  the  line  between  Preston  and  Monongalia  counties, 
where  it  is  three  and  a-half  to  four  feet  thick,  and  a  very  good 
steam  and  domestic  fuel,  according  to  Prof.  S.  B.  Brown  of  the 
State  University,  who  has  examined  the  bed. 

Along  the  North  Potomac  river  for  several  miles  southward 
above  Piedmont,  a  coarse,  bony  and  irregular  coal  bed  is  frequently 
visible  in  the  cuts  of  the  West  Virginia  Central  &  Pittsburg  Rail- 
road, and  hence  is  known  locally  as  the  '  'Railroad' '  seam.  It  be- 
longs in  the  Mercer  grouj),  but  whether  it  represents  the  Upper  or 
Lower  one  of  thes  coals,  one  can  only  conjecture,  since  neither  of 
the  corresponding  limestones  is  present.  The  coals  in  the  Mercer 
group  of  tlie  northern  end  of  the  State  are  of  only  local  value,  and 
have  never  been  mined  on  a  comujercial  scale.  Siiould  the  con- 
tention of  David  White  ever  be  established,  however,  viz.,  that  the 
Kanawha  series  is  largely  made  up  of  the  expanded  Mercer  group, 
then  the  latter  would  take  its  place  as  one  of  the  most  important 
members  of  the  Carboniferous  aystem. 
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It  was  formerly  supposed  that  the  great  sandstone  which  caps 
the  New  river  canyon  at  Hawks  Nest  and  Nuttall,  was  a  represen- 
tive  of  the  Home  wood  or  Tionesta  sandstone,  but  if  the  Kanawha 
series  is  older  than  the  Allegheny,  then  no  one  yet  knows  what 
would  represent  the  Tionesta  sandstone  on  the  Great  Kanawha,  or 
where  the  coal  beds  would  belong  that  underlie  the  massive  sand- 
stones between  Summersville  and  the  Gauley  river  in  Nicholas 
county. 

A  bright,  soft,  pure  looking  coal  has  been  mined  under  a  mas- 
sive, white  sandstone  at  Beaver  Mills,  Nicholas  county,  and  on  the 
head  of  Birch  river,  near  Cowen,  Webster  county,  as  well  as  under 
the  quarry  rock  below  the  Court  House  at  Summerville,  Nicholas 
county,  which  the  writer  would  correlate  with  the  Mercer  horizon, 
since  it  underlies  the  Campbells  creek  bed  of  the  Kanawha  series 
by  an  interval  of  approximately  200  feet,  and  comes  immediately 
below  a  massive,  grayish,  or  reddish  white  sandstone,  which  much 
resembles  the  top  of  the  Potts ville  series  in  western  Pennsylvania 
and  the  northern  portion  of  West  Virginia. 

It  may  be  this  same  Beaver  Mills  coal  horizon  that  furnishes 
the  coal  at  the  mouth  of  Cassiday  on  the  Middle  Fork  river,  where 
it  has  been  mined  on  Kerns,  Rutherford  and  others,  and  is  three  to 
three  and  a-half  feet  thick,  rich  and  lustrous. 

Just  beyond  the  eastern  border  of  Preston  county,  a  coal  bed 
of  excellent  quality  occurs  near  the  base  of  the  Pottsville,  and  only 
twenty  to  thirty  feet  above  the  red  shales  of  the  Mauch  Chunk.  It 
is  sofi,  and  of  the  regular  New  river  or  coking  type,  but  is  only 
two  and  a-half  to  three  feet  thick,  and  may  not  have  much  hori- 
zontal extent. 

A  coal  of  the  same  character  and  thickness  crops  along  the 
steep  grade  of  the  West  Virginia  Central  &  Pittsburg  Railroad, 
where  it  passes  through  the  Pottsville  series  below  Point  Look  Out, 
Tucker  county. 

In  the  summit  of  Rich  mountain,  five  miles  west  from  Beverly, 
one  of  these  Pottsville  beds  has  long  been  mined  for  local  supply. 
The  coal  is  three  and  a-half  to  four  feet  thick,  with  slaty  layers  in 
the  lower  half,  very  pure  and  much  prized  for  domestic  purposes. 
It  comes  about  100  feet  above  the  base  of  the  Pottsville  series,  and 
is  one  of  the  New  river  beds,  possibly  the  Sewell,  which  David 
White  correlates  with  the  Sharon  coal,  on  the  basis  of  fossil  plants. 
It  is  probably  identical  with  the  bed  referred  to  in  Preston  county. 
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and  it  very  probably  extends  along  the  fiteep  dips  of  Rich  moun- 
tiun  for  a  long  distance,  although  nothing  but  a  "blossom"  of  it 
appears  to  exist  in  Big  Laurel,  north  from  the  Valley  river. 

On  the  Shavers  Fork  of  Cheat,  near  the  Club  House,  some 
openings  have  been  made  in  these  Pottsville  coals,  Ijut  while  the 
coal  is  good  the  beds  are  thin,  and  much  split  with  slate  partings. 
They  also  occur  several  miles  below  the  Club  House,  as  well  as 
aV>ove  it,  and  may  eventually  furnish  coal  of  commercial  value, 
though  no  bed  more  than  two  feet  thick  in  one  bench  has  yet  been 
exi^loited. 

Near  the  head  of  Mill  creek,  Randolph  county,  a  coal  bed 
with  the  following  structure  is  referable  to  the  Pottsville  series: 

Ft.  In.       FL   lu. 

Coal  I  8 

Shale,  dark o  S 

Coal 2  3 

Slate o  I       '•74 

Coal  o  6 

Black  slate 1  6      | 

Coal  o  S     J 

The  coals  at  Bhifflet's,  Anderson's,  and  Currence's  banks, 
two  and  a-half  to  three  and  a- half  feet  thick,  are  also  most  proba- 
bly in  the  Pottsville  series. 

As  we  pass  southwestward  from  the  head  of  Mill  creek  to  the 
Point  mountain  region,  the  Pottsville  coals  begin  to  increase  in 
number,  size  and  purity,  as  the  series  itself  swells  up  to  800  to  900 
feet  in  thickness.  These  coals  have  been  opened  and  mined  for 
domestic  purposes  by  William  Vandevener,  H.  B.  ^Marshall,  G.  W. 
Saulsbury  and  others.  The  main  coal  is  five  to  six  feet  in  thick- 
ness and  comes  about  150  feet  above  the  base  of  the  Pottsville.  It 
has  the  following  structure  in  Vandevener' s  mine: 


Coal  2  3 

Bone o  2'2 

Coal  I  3>^ 

Slate  and  coal 2  o 


Ft.   In.       Ft.   In. 
5    9 


This  is  most  probably  the  same  coal  as  the  one  mined  just 
west  from  the  top  of  Rich  mountain,  on  the  Beverly  and  Buck- 
hannon  turni>ike. 

One  mile  west  from  Vandevener' s,  H.   B.  Marshall's  opening 
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on  a  tributary  of  Elk  river,  exhibits  four  and  a-half  feet  of  beau- 
tiful coal,  presumably  the  same  bed  as  the  one  on  Vandevener. 

These  same  coals  have  been  exploited  in  the  summits  of  the 
mountains  along  Elk  river  below  the  mouth  of  old  Field  Fork, 
and  on  Bergoo  and  other  streams  which  head  up  toward  the  Gau- 
ley  river  mountains,  and  at  least  one  good  coal,  which  Mr.  Ed- 
wards of  Charleston,  believes  is  the  same  as  the  Fire  Creek  of  New 
river,  exists  wherever  the  proper  horizon  is  exposed.  Its  thickness 
varies  from  three  and  a  half  to  five  and  a-half  feet,  and  it  gener- 
ally has  some  slaty  layers  near  its  base. 

On  the  Back  Fork  of  Elk  river,  Pottsville  coals  have  been 
opened  of  a  thickness  varying  from  three  to  four  feet.  One  of 
these  has  been  mined  for  local  supply  by  Robert  Cougar  near  the 
mouth  of  Little  Sugar  creek,  where  it  is  three  and  a-half  to  four 
and  a-half  feet  thick,  with  only  a  few  bony  streaks. 

In  the  vicinity  of  Webster  Springs,  Webster  county,  the  Potts- 
ville beds  cap  the  summits  of  the  mountains  1200  to  1500  feet 
above  Elk  river,  and  hold  three  beds  of  coal.  The  upper  one, 
known  as  the  "Dorr  vein,"  has  been  mined  for  village  supply  on 
the  land  of  Hon.  C.  P.  Dorr,  where  it  lies  150  above  the  base  of 
the  Pottsville,  and  varies  in  thickness  from  twenty  inches  to  forty- 
five  inches.  Below  it,  ninety  to  one  hundred  feet,  is  the  "Payne 
vein, ' '  four  and  a-half  to  five  feet  thick,  which  has  also  been  mined 
for  local  supply  on  the  land  of  the  Payne  heirs,  900  feet  above  Elk 
river,  and  at  many  other  localities  along  Elk  and  the  Back  Fork 
of  the  same. 

The  "Dorr"  and  "Payne"  veins  are  both  soft,  pure  coals  of 
the  typical  New  river  facies,  and  would  make  excellent  coke.  The 
"Payne"  bed  is  more  regular  and  persistent,  since  the  former  is 
frequently  pinched  to  a  few  inches  between  two  massive  sandstones. 

Below  the  "Payne"  bed,  twenty-five  to  thirty  feet,  and  only 
twenty  feet  above  the  Mauch  Chunk  red  beds,  comes  another  coal 
known  as  the  '  'Three-foot' '  bed,  since  it  has  something  like  that 
thickness.  It  has  been  mined  by  Willis  Hamrick,  and  Charles 
Boran,  but  is  not  regular  in  thickness,  sometimes  thinning  away 
to  less  than  two  feet. 

Southwestward  from  V/ebster  Springs,  the  Pottsville  coals 
come  out  of  Gauley  river  at  the  mouths  of  Cranberry  and  Cherry 
rivers,  and  exhibit  a  thickness  of  three  to  five  feet  along  these 
streams. 
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Below  Cherry  and  New  rivers,  the  Gauley  Coal  Land  Associa- 
tion of  Boston,  Mass.,  OAvns  a  very  large  area  of  these  Pottsville 
coals,  upon  which  Mr.  E.  V.  d'Invilliers,  the  eminent  coal  expert 
of  Philadelphia,  has  recently  completed  an  elaborate  report,  hav- 
ing made  a  large  number  of  openings,  analyses,  etc.,  on  all  the 
coals  in  the  Pottsville  series.  From  this  report  the  Survey  is  per- 
mitted to  quote  much  that  is  of  permanent  and  general  interest, 
through  the  courtesy  of  the  president  of  the  Gauley  Company, 
Mr.  H.  L.  Higginson,  of  Boston,  as  follows: 

TP/V^C^^/Wr.— "Reference  to  the  printed  sheets  and  folios  of  the 
United  States  Geological  Survey  will  best  show  the  extremely  mountainous 
character  of  the  entire  district. 

"The  Gauley  river,  joining  New  river  at  Gauley  bridge,  roughly  marks 
the  northern  boundary  of  the  property  between  Cherry  and  Meadow  riveri. 
Though  its  course  through  Nicholas  county  is  not  marked  by  the  canyon- 
like topography  of  New  river,  along  the  Chesapeake  and  Ohio  railroad,  nev- 
ertheless it  flows  through  a  tortuous  channel  of  sandstone  bluffs,  generally 
above  the  Gauley  {Scwell)  coal  seam,  making  somewhat  precipitous  cliffs  of 
from  500  to  700  feet  high,  and  rendering  railroad  development  along  this 
stream  exceedingly  difficult. 

"Its  drainage  area  is  enormous,  for  the  waters  of  every  stream  on  the 
property  eventually  find  their  way  into  the  Gauley  river,  through  some  one 
of  its  principal  tributaries,  Cranberry,   Cherry,  Hominy,  or  Meadow  rivers. 

"The  main  dividing  mountain  of  the  district  makes  an  irregular  to- 
pographic break  extending  rudely  east  and  west  in  a  sinuous  line  through 
the  southern  side  of  the  property,  mainly  in  Greenbrier  county,  from  Cold 
Knob,  on  the  east,  to  the  Sugar  Grove  Knob,  on  the  west,  in  Nicholas  coun- 
ty, beyond  which  point  the  ridge  breaks  away  westward  to  the  gap  of  Mead- 
ow river,  at  Bays  Ferry,  near  the  Nicholas-Greenbrier  line. 

"The  elevation  of  this  great  regional  divide  is  approximately  4400  feet 
A.  T.  on  the  east  at  Cold  Knob,  and  holds  an  elevation  of  4000  feet  to  Beach 
Knob.  From  here  west  it  declines  to  3864  feet  at  the  Bush  Place;  3588  feet 
at  the  low  gap  at  Grassy  Knob;  3392  feet  at  Buck  Knob,  where  the  Nicholas 
road  crosses  the  mountain,  and  from  there  westward  holds  an  elevation  of 
about  3000  feet  to  Sugar  Grove  Knob.  Meadow  river  cuts  down  to  the  base 
of  this  ridge  at  1905  feet  above  tide,  and  in  its  flow  northward  erodes  an  ever 
deepening  channel  to  its  mouth  at  the  Carnefix  ferr}-,  on  Gauley  river,  at 
1 1 84  feet  above  tide. 

"Therefore  the  elevations  at  this  point  (i  184  feet)  and  that  of  Cold 
Knob  (4384  feet),  a  difference  of  just  3200  feet,  represent  all  the  changes  of 
topograj)hy  within  the  limits  of  the  property,  the  whole  country  gradually 
rising  southeastward  from  the  Gauley  river  canyon  on  a  long  slope  for  24 
miles,  to  the  dividing  ridge,  a  total  rise  of  2400  feet,  or  100  feet  per  mile. 
But  from  this  summit,  down  the  southeast  slope  to  the  same  elevation  of 
2000  feet  on  the  Greenbrier  river,  the  descent  is  made  in  eight  miles,  or  just 
three  times  as  rapidly,  300  Icet  per  mile 
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"Meadow  creek  occupies  the  same  strategic  importance  for  access  to 
the  proper  development  of  the  western  portion  of  the  property  and  district 
as  Big  Laurel  occupies  with  reference  to  the  eastern  side,  and  fortunately 
each  presents  no  engineering  difficulties  whatever  to  provide  for  the  entire 
development  of  these  lands.  Both  of  these  valleys  present  many  excellent 
sites  for  mining  operations,  especially  along  Meadow  creek,  where  the  prin- 
cipal mining  seam  of  the  district  outcrops  at  a  convenient  elevation  above 
the  stream  nearly  to  its  head;  and  it  is  through  this  valley-  that  connection 
should  eventually  be  made  with  the  extensive  outcrop  along  the  waters  of 
Hominy. 

STRUCTURE. — "The  structure  of  this  coal  field,  viewed  from  every 
possible  standpoint,  could  scarcely  be  more  favorable  for  economic  develop- 
ment and  mining;  it  is  everywhere  simple  and  regular.  Indeed,  if  this  had 
not  been  the  case,  it  would  have  been  well  nigh  impossible  to  have  so  gen- 
erally succeeded,  during  the  past  season,  in  opening  the  several  coal  seams 
in  so  many  places;  for,  with  very  few  exceptions,  the  coal  beds  are  so  firm 
and  weather-resisting  that  the  whole  country,  prior  to  development,  was  a 
coal  field  without  outcrop.  There  were  no  'benches'  marking  the  topogra- 
phy, save  those  made  by  massive  beds  of  sandstone,  and  scarcely  any  'blos- 
soms' of  coal  beds  to  indicate  the  possible  presence  of  the  concealed  coal. 

"Therefore,  what  was  at  first  an  almost  hopeless  task,  to  accomplish 
in  one  brief  season's  field  work,  proved  to  be  altogether  feasible  through  the 
perfect  regularity  of  the  geological  structure  of  the  coal  measures.  After  a 
few  starting  points  were  secured,  it  was  found  entirely  feasible  to  locate  the 
approximate  position  of  the  outcrops  by  barometric  leveling  from  ravine  to 
ravine,  from  hillside  to  hillside,  and  ultimate  development  at  such  locations 
rarely  failed  to  show  the  coal  seam,  save  where  surface  wash  or  boulders 
were  encountered. 

"While  throughout  the  area  there  appears  to  be  no  exception  to  the 
prevalently  accepted  theory  of  a  northwest  dip,  or  inclination  of  the  measures 
from  the  dividing  ridge  on  the  south,  toward  the  Gaulej^  river,  the  rate  of 
dip,  or  percentage  of  fall,  is  neither  constant  nor  uniform;  but  even  in  this 
respect  the  resulting  structural  effects  are  always  favorable  to  the  preserva- 
tion of  the  mineral  wealth  of  this  property,  and  rather  aid,  than  retard,  the 
cheap  mining  of  its  included  coal  beds 

"Without  repeating  in  detail  the  several  minor  flexures,  developed 
along  Big  Laurel,  it  was  clearly  shown,  by  the  carefully  taken  levels 
at  the  various  coal  openings  there,  that  a  coal-level  line,  or  line  of  no  dip, 
had  a  bearing  of  about  N.  40°  E.  and  S.  50°  W.,  or  practically  parallel  to 
the  Nicholas-Greenbrier  county  line;  on  a  course  of  S.  40*^  W.,  there  is  a 
slight  rise  to  the  southwest,  varj-ing  from  i.  5  per  cent,  to  2.  5  per  cent. 

"The  practical  effect  of  this  structure  on  mining  in  this  special  region, 
is  that  all  tke  coal  contained  between  the  several  western  branches  of  Big 
Laurel — and  along  both  sides  of  the  naain  stream  itself — can  be  opened  and 
mined  from  the  Big  Laurel  front,  thereby  entailing  a  minimum  amount  of 
lateral  railroad  construction,  instead  of  having  to  go  to  the  heads  of  these 
streams  for  economical  locations  of  plants. 
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"At  right  angles  to  the  coal  level  line,  on  a  course  of  N.  40°  W.,  the 
coal  shows  its  greatest  average  dip,  though  this  clip  naturally  varies  in 
strength  in  a  field  of  such  extent. 

"The  average  dip  along  Big  Laurel  was  found  not  to  exceed  4.5 
per  cent.,  which  is  an  exceedingly  favorable  one  for  mining  operations. 
Towards  the  head  of  the  stream,  near  the  Job's  Knob  dividing  ridge,  the 
initial  dip  is  only  2.5  per  cent.,  succeeded  northward  down  the  next  three 
miles  by  a  dip  of  less  than  half  of  one  per  cent,  to  near  the  county  line. 
Thence  to  Pack  Fork  it  increases  to  2.  7  to  3  per  cent.,  beyond  which  the  coal 
remains  nearly  level  for  some  distance,  the  coal  falling  only  100  feet  in  the 
mile  between  openings  26  and  22.  From  this  point  the  coal  bed  contours 
indicate  a  very  regular,  gentle  slope  to  the  northwest,  gradually  declining 
in  strength  towards  the  Gauley  river,  so  that  iu  all  the  wide,  unbroken  coal 
area,  watered  by  Taylor  and  Panther  creeks,  the  measures  evidently  lie  in  a 
most  favorable  condition  for  economical  mining, 

"The  total  fall  from  opening  No.  i,  on  the  Gauley  seam,  above  the 
mouth  of  Big  Laurel,  to  opening  No.  451,  where  that  coal  passes  below  water 
level,  on  Gaulej'  river,  is  617  feet,  and  the  distance  seven  miles;  if  there  be 
no  irregularit}-  of  structure  between  these  two  points,  the  average  dip  of  88' 
per  mile,  or  roughly  i.  5  per  cent.,  would  enable  the  rapid  development  of 
this  district  on  very  cheap  mining  plans,  and,  indeed,  a  very  large  portion 
of  the  entire  district,  over  to  Hominy  creek,  could  be  made  tributary  to 
drift  mines  from  Panther  creek. 

"A  moment's  inspection  of  the  Structural  Map  Plate  No.  5,  will  show 
the  extreme  regularity  of  the  coal  field  to  the  south,  over  a  belt  three  miles 
wide  in  Nicholas  county,  from  Big  Laurel  creek  across  to  Leivasy  and  Hom- 
iny Falls,  the  dip  averaging  about  5  per  cent.  The  same  structure  prevails 
southward,  for  a  mile  and  a-half  into  Greenbrier  county,  until  tlie  great  an- 
ticlinal flat  is  reached,  marked  by  Beech  Knob  and  Pollock  Mountain,  where 
the  contours  show  a  wide  area  of  coal  at  3500  feet  A.  T. 

"The  interpolation  of  the  3550  foot  contour  line  on  this  part  of  the 
map,  has  more  sharply  defined  the  structure,  and  lends  character  to  the 
dominating  feature  of  the  coal  topography.  At  opening  No.  35,  on  Big 
Laurel  creek,  the  Gauley  seam  has  an  elevation  of  3577  feet  A.  T.,  and  vir- 
tually marks  the  crown  of  this  anticlinal  arch,  from  which  the  coal  dips 
northwest  on  a  gradually  declining  slope  to  Gauley  river. 

"On  the  south  .side  of  this  arch,  however,  the  anticlinal  is  succeeded 
by  a  narrow  synclinal  basin,  marked  generally  by  the  trough  of  Big  Clear 
creek,  from  a  mile  north  of  Duo  down  to  the  mouth  of  Brown's  creek,  the 
coal  falling  100  feet  in  i^  miles  southeast  from  Beech  Knob,  and  then  ris- 
ing in  gentle  waves  out  of  the  ba.sin  to  the  final  outcrop  in  the  county 

"The  Beech  Knob  anticlinal  axis  expires  at  the  southwest  end  of  Pol- 
lock mountain,  in  which  knob  the  coal  also  reaches  a  maximum  elevation 
of  about  3575  feet  A.  T.,  so  that  in  descending  the  valley  of  Big  Clear  creek, 
below  Brown's  creek  and  towanl  Rupert,  there  is  no  cessation  in  the  pro- 
nounced southeast  ri.st'  of  the  measures,  as  the  contours  plainly  show.  Be- 
tween Mill  creek  and  Big  Clear  creek,  along  Meadow  river,  this  dip  amounts 
to  700  feet  iu  an    air  line  distance  of  2)^   miles,  a  rate  of  300  feet  per  mile, 
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or  6  per  cent.,  and  this  accounts  for  the  lifting  of  the  red  shales  high  in  the 
ridges  here,  and  the  absence  of  all  but  the  lowest  coal  measure  rocks  on 
Big  mountain  and  Little  ridge. 

"The  structure  in  the  Burdets  and  Toms  creek  district,  west  of  Mead- 
ow creek,  shows  a  distinct  flattening  in  the  dip,  the  measures  falling  north- 
west 150  feet  per  mile,  or  3  per  cent,  as  far  as  Burdets  creek,  and  then  75 
feet  per  mile,  or  1.5  per  cent.,  to  the  disappearance  of  the  Gauley  seam  be- 
low water  level  on  Meadow  river. 

"What  modifications  of  structure  future  developments  will  eventually 
show  to  prevail  along  the  Nicholas-Greenbrier  county  line,  to  the  west  of 
the  Nicholas  road  and  Hominy  creek,  cannot  now  be  determined,  but  the 
cross-section  derived  along  the  west  side  of  Hominy,  taken  in  connection, 
with  the  structure  prevailing  along  Burdets  creek,  would  seem  to  suggest 
perfect  regularity  of  structure  in  this  area  between  these  limits. 

"The  Price  fork  of  Hominy  creek,  and  the  main  stream  itself,  shows 
most  interesting  structural  conditions,  which  continue  well  into  th.e  head  of 
the  fork  into  the  Peaser's  ridge  territory;  but  despite  the  development  of 
sharper  curves  here  from  the  determined  levels  at  many  coal  openings,  the 
crop  is  so  open,  and  the  average  rate  of  dip  so  uniform,  that  this  whole  area 
of  thick  coal  should  be  Avon  with  great  economy  and  ease  in  mining,  espec- 
ially as  it  is  all  self-draining 

GEOLOGY. — "As  the  object  of  the  recent  development  of  this  prop- 
erty was  solely  to  ascertain  its  commercial  values,  the  number  and  extent  of 
its  coal  beds,  and  the  chemical  quality  of  the  several  seams,  a  brief  refer- 
ence to  the  geological  features  is  all  that  seems  pertinent. 

"In  Pennsylvania,  where  perhaps  more  attention  has  been  paid  to  the 
correlation  and  sub-division  of  the  Carboniferous  Formation  than  in' other 
states,  the  coal  measure  series  has  been  divided  into  the  following  groups: 

1.  Upper  Productive  Coal  Measures.  (Monongahela  River  Series.  ) 

2.  Barren  Measures.  (Elk  River  Series  of  West  Va.  ) 

3.  Lower  Productive  Coal  Measures.  (Allegheny  River  Series. ) 

4.  Pottsville  Conglomerate  Measures.  (New   River  -  Pocohontas   Series 

of  West  Va.  ) 

"In  this  Gauley-New  River  Field,  all  the  commercial  values  attach  to 
the  fourth,  or  Co7iglomerate  (New  River)  Series.,  the  other  groups  not  being 
present  on  your  property. 

"The  series  in  PennsyU'ania  rarelj'  exceeds  250  feet  in  thickness,  and, 
except  in  the  extreme  western  portion  of  the  state,  is  devoid  of  commercial 
coal.  The  same  formation  entering  West  Virginia,  rapidly  increases  in 
thickness,  until  along  the  Gauley  and  its  tributaries,  on  New  and  Guyandot 
rivers,  and  along  the  Elkhorn  in  the  Pocahontas  district,  it  presents  a  mas- 
sive formation  of  sandstone  and  included  shales  1200  to  1400  ft^et  thick. 

'  'All  the  well  known  steam  and  coking  coals  of  the  Gauley,  New  Riv- 
er, and  Pocahontas-Flat  Top  coal  districts  are  germane  to  this  group.  No 
complete  correlation  of  the  coal  seams  in  these  three  districts  has  as  yet 
been  perfected,  mainly  because  of  the  varying  thickness  and  commercial 
value  of  the  different  individual  coal  seams,  even  within  some  one  field,  but 
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much  excellent  work  has  been  clone  in  recent  years  to  eliminate  the  errone- 
ous idea  that  there  were  a  great  number  of  seams  of  equal  value  in  these 
several  fields  and  measures.  And  it  is  the  rule,  rather  ihan  the  exception, 
to  find  some  one  coal  seam  of  such  preeminent  stability  and  value,  as  to 
overshadow  all  others,  at  least  in  an  economic  sense. 

"Thus  in  the  Elkhom-Sandy  River  district,  to  the  south,  the  No.j  or 
Pocahontas  coal  sea)n,  near  the  base  of  the  group,  supplies  fully  95  per  cent, 
of  all  the  tonnage  won  from  the  Conglomerate  Series — a  truly  magnificent 
seam  of  coal,  and  one  whose  reputation  is  so  firmly  established  as  to  form  a 
standard  for  comparison  in  other  portions  of  the  country. 

"The  New  River  district,  commercially  speaking,  yields  the  tonnage 
from  two  coal  seams — the  Sercc/l  or  Nuttall  above,  and  the  Fire  creek  or 
Quinniviont  below —  separated  by  about  350  to  375  feet  of  measures,  and  in 
places  by  only  260  feet. 

"As  the  Gauley  district,  covered  by  the  lands  of  your  Association,  is 
a  direct  northeastern  prolongation  of  the  New  River  field,  the  geological 
features  are,  in  the  main,  very  similar,  though  there  was  no  opportunity  for 
connecting  the  outcrops  of  the  coal  seams  across  the  belt  of  25  miles,  sepa- 
ratmg  Meadow  and  New  rivers. 

"Both  the  Fire  creek  and  Seivell  coals  have  been  extensively  mined 
through  the  canon  of  New  river,  and  the  general  excellence  of  their  fuel  is 
now  very  widely  recognized;  but  as  these  coals  must  naturally  form  the  basis 
for  both  a  geologic  and  commercial  comparison  with  the  coals  of  the  Gauley 
field,  it  may  be  well  to  review  the  data  secured  as  the  result  of  mining  de- 
velopments there. 

"The  Fire  creek  seam  is  mined  at  numerous  points  on  New  river, 
amongf  which  may  be  mentioned  Quiunimont,  Prince,  Slater,  Alaska,  Claire- 
mont,  Beechwood,  Dimmock,  Rush  Run,  Red  Ash,  Central,  Firecreek,  and 
at  the  lower  mines  at  StoneclilT  and  Beury.  These  mines  are  mostly  shown 
on  the  Key  Map,  page  2,  and  at  all  of  them  the  identity  of  the  seam  mined 
is  emphasized  by  its  occurrence  at  from  250  to  300  feet  below  the  lop  of  the 
Raleigh  Conglomerate  sandstone,  a  persistent  and  valuable  bench  mark 
from  which  to  measure  dozun  to  the  Firecreek  and  up  to  the  Sewell  coal. 
This  rock  caps  the  edge  of  the  gorge  for  20  miles  up  New  river  from  Fire- 
creek  station. 

"The  coal  is  described  as  : 

'usually  firm,  bright,  of  excellent  coking 
quality,  and  well  adapted  for  steam  purposes;  but  its  great  irregularit\'  in 
thickness  is  frecjuently  a  serious  drawback  in  the  commercial  ilevelopnient 
of  the  seam.  It  appears  to  lie  in  swamps  or  basins,  in  which  the  coal  ranges 
from  3  to  5  feet  in  thickness;  but  the  swamps  are  usually  surrounded  by  areas 
in  which  it  is  very  much  thinner,  and  in  places  is  wanting  alto'^ether. '* 

"Some  idea  of  its  variation  in  thickness  may  be  judged  from  the  fol- 
lowing. 

Ft.  In.         I't.  In. 

Quinnimont  2    o    to    4    6 

*J7lh  .Annual  Report,  U.  S.  C.  G.,p.  492,  Mendenhall  and  Campbell. 
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Prince 36      "40 

McKendree  :  abandoned  :  coal  found  only i     6 

Slater  :  old  mines  very    thin  :  new   mines  up 

creek  20      "40 

Alaska  :  carries  a  heavy  band  of  top  pyrites  : 

average  40      "60 

Thurmond 3     6 

Rush  Creek  5     8 

Red  Ash 

Rush  Rnn:  varies  greatly  from  a  very  thin  sec- 
tion up  to 5     o 

Fire  creek  (too  thin  to  mine  below  this  point)     20      "50 

"The  Sewell  fortnation,  above  the  Raleieh  sandstone,  is  a  mass  of 
shales  and  sandstones  of  variable  thickness.  At  Cotton  Hill,  where  its  base 
passes  below  water  level  in  New  river,  it  is  but  280  feet;  at  Gaymont  320  feet; 
at  Fayette  370  feet;  and  at  Caperton  500  feet.  The  top  member  of  this  mas- 
sive sandstone  makes  the  Kanawha  Falls  as  it  disappears  in  the  bed  of  New 
River  at  Gauley  bridge. 

"The  Sewell  coal  in  this  formation  occurs  about  70  feet  above  the  base 
of  the  group,  or,  roughly,  320  to  370  feet  above  the  lower  Fire  creek  coal.  It 
is  the  most  important  and  valuable  seam  of  the  Conglomerate  series  on  New 
river,  and  the  fairly  constant  thickness  and  wide  persistency  it  maintains, 
renders  it  of  greater  economic  value  than  the  Fire  creek  seam  in  this  region. 

"It  is  mined  at  Stonecliff,  Thurmond,  Beury,  East  Sewell,  Sewell,  Ca- 
perton, Nuttall,  Fayette,  Elmo,  Sunnyside,  and  Gaymont,  besides  on  Keeney 
creek,  at  Clifftop,  and  on  Dunloop  creek. 

"Through  all  this  large  area  it  holds  a  fairly  regular  thickness,  but 
thins  gradually  towards  the  northwest,  and  disappears  altogether  before  its 
horizon  passes  below  water  level  at  Cotton  Hill. 

"In  the  high  land,  in  the  bend  between  Sewell  and  Meadow  creek,  it 
has  been  frequently  opened,  but  it  is  thin  and  poor.  Farther  west,  opposite 
McKendree,  it  shows  4  feet,  and  on  the  head  waters  of  L,oop  creek  5  feet  to 
6  feet.  In  passing  eastward  from  Thurmond,  it  averages  about  as  follows: 
Beury,  3  feet  and  6  inches  to  4  feet  and  6  inches;  Keen}'  creek,  3  feet  and 
5  inches;  Nultall,  3  feet  and  6  inches;  Elmo,  3  feet;  Sunnyside  3  feet;  Gay- 
mont, 2  feet  and  10  inches,  and  Hawk's  Nest,  2  feet  and  6  inches 

"While,  as  previously  stated,  no  attempt  has  been  made  to  correlate 
the  coals  of  the  two  sections,  their  parallelism  is  sufSciently  palpable  to  per- 
mit a  tentative  identity  between  the  Sewell  seam  of  New  river  and  the  Gauley 
seam  of  Greenbrier  and  Nicholas  counties.  This  suggested  correlation  can- 
not be  carried  further,  for,  as  there  is  no  great  river  cutting  a  passage  through 
and  down  to  the  base  of  the  coal  measures  in  this  northern  field,  as  is  the  case 
along  the  Chesapeake  and  Ohio  railroad,  the  exposure  of  the  coals  below  the 
"Gauley  seam"  Is  confined  largely  to  the  south  end  of  the  district,  along 
the  tributaries  of  Big  Clear  creek,  Mill,  Laurel,  and  Meadow  creeks. 

"It  is,  perhaps,  too  soon  to  express  a  final  opinion  with  regard  to  the 
special  characteristics  of  the  coal  seams  themselves;  but  the  field  examina- 
tion, just  completed,  leaves  no  doubt  of  the  general  harmony  of  the  two  dis- 
tricts, or  pf  the  prevailing  excellence  and  general  superiority  of  the  upper 
coal  bed  in  each. 
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"Both,  in  fact,  are  integral  parts  of  one  great  coal  field,  stretching 
from  Pocahontas,  on  the  south,  through  McDowell,  Wyoming,  Raleigh,  Fay- 
ette, Greenbrier,  and  Nicholas  counties,  but  limited  north,  commercially, 
by  Big  Laurel  creek. 

"Throughout  this  area,  each  commercial  district  presents  the  same 
characteristic  features  of  marginal  development,  and  none  is  exempt  from 
the  general  rule  of  presenting  coals  that  are  thicker  and  of  more  unifonn 
bed  section,  along  the  southeastern  margin  of  the  field,  than  they  are  to  the 
northwest,  where  tlie  coal  beds,  germane  to  these  measures,  sink  betieath 
the  water  level 

"Hence  it  is  that  the  coal,  exposed  in  the  dividing  ridge  at  the  head 
of  Meadow  river,  Clear  creek,  Homin}',  and  Big  L,aurel,  appears  to  be  much 
thicker,  and  more  regular  in  section,  than  it  is  in  the  central  portion  of  the 
district,  around  Leivasy  and  Hominy  Falls,  and  these  latter  probably  thin 
away  as  they  pass  under  cover  northwestward  toward  the  Gauley. 

"Nevertheless,  the  coal  itself  always  presents  a  fuel  of  remarkable 
purity  and  excellence,  so  that  it  is  possible  to  say  that  no  better  or  cleaner 
steam  and  coking  coal  is  mined  today  anywhere  in  the  United  States  than  is 

found  so  widcl)- distributed  on  this  property 

"It  is,  perhaps,  only  too  manifest  that  all  of  it  will  not  be  equally 
productive;  that  portions  of  it  will  yield  more  coal  per  acre  than  others.  But 
the  important  fact  stands  out  clearly,  that  whatever  of  coal  value  there  is 
germane  to  the  Carboniferous  sj'stem  of  rocks,  between  the  Gaule}-  river  and 
the  eastern  edge  of  the  field,  is  all  contained  within  the  boundaries  of  the 
Association  property 

"Meadow  river,  Big  Clear  creek.  Hominy  and  its  tributaries,  Grassy  and 
Brushy  Meadow  creeks,  and  the  large  area  drained  by  Big  Laurel,  offer  in- 
numerable and  excellent  sites  for  mining  operations.  Coal  of  workable 
thickness,  great  purity  and  of  high  grade  steam  and  coking  quality,  outcrops 
for  miles  above  water  level  on  these  various  streams,  everywhere  accessible 
under  tlie  most  favorable  conditions  for  economical  mining 

"Finally,  reference  has  been  made  to  the  existence  of  special  areas  of 
'thin  coal'  in  this  district,  which,  with  relation  to  the  Gauley  coal  seam,  is 
more  conspicuously  the  case  on  Big  Laurel  approaching  Cherry  river,  around 
and  below  Homiriy  Falls  and  Leivasy;  at  the  head  of  the  Elijah  branch  of 
the  north  fork  of  Big  Clear  creek,  and  especially,  in  the  Burdets  creek  area 
approaching  the  loop  in  Meadow  river,  where  the  seam  has  evidently  split. 

"This  is  inevitable  in  any  large  coal  field,  and  of  course,  tlie  importance 
of  these  changes  is  magnified  where  the  average  coal  section  does  not  exceed 
4  feet  in  thickness,  but  the  same  conditions  prevail  along  the  New  river,  as 
already  shown,  and  even  as  far  south  as  Pocahontas,  and  in  tliis  Gauley  di.s- 
trict  (as  elsewhere)  there  is  always  a  compensation.  Where  the  mining  seam 
is  cut  down  below  3  feet,  the  thinner  coat  almost  invariably  yields  the  best 
quality,  and  moreover,  the  good  coal,  in  thinned  sections,  frequently  carries 
above  or  below  a  certain  thickness  of  laminated  coal  and  slate,  not  fit  for 
shiimient,  but  of  distinct  economic  value  in  jiroviding  cheap  headroom  in 
mining. 
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"This  coal  alwaj-s  carries  a  slate  roof  (except  in  isolated  cases  along tlie 
limited  outcrop  on  Gaule}^  river),  and  over  the  entire  district  has  an  abund- 
ant cover  above  its  outcrop 

'  'DE  VEL  OPMENTS.  The  work  of  development  on  the  lands  of  your 
Association  was  carried  through  a  period  of  about  six  months,  and  without 
reference  to  yotir  property  lines,  or  the  lines  of  intervening  reservations.  In 
other  words,  the  several  coal  outcrops  were  followed  irrespective  of  property 
lines,  with  the  end  in  view  of  presenting  a  complete  exposition  of  the  size, 
section  and  value  of  the  several  coal  seams  in  the  entire  district 

"This  statement  apph's  more  speciiically  to  the  outcrop  of  the  Gauley 
{Seiuell)  seam,  because  more  attention  was  given  it  in  development,  from  the 
fact  that  it  was  more  persistent  and  widespread.  The  lower  coals  V2xy  so 
greatly  both  in  section  and  interval,  as  to  render  it  very  difficult  to  follow 
them  successfully  from  one  part  of  the  region  to  another.  Their  correlation, 
as  shown  on  the  map,  is  therefore  only  tentative  and  approximate;  they  cre- 
ate values  where  the  Gauley  seam  is  absent 

"The  Reco7'd  Map  contains  two  different  tints  of  Payne's  gray: 

"i^if.  The  darkest  of  the  two  to  show  the  outcrop  and  area  of  the  prin- 
cipal and  uppermost  mining  seam  of  the  district,  the  so  called  Ga^iley  coal 
bed,  which  maj'  be  tentativel}'  correlated  with  the  Sewell  seam  of  the  New 
river  district. 

'■'■2nd.  The  lighter  tint  indicates  approximately  the  position,  area  and 
relation  of  the  lowest  workable  coal  of  this  region,  provisionally  called  the 
Echols  coal  bed,  which  is  the  fourth  seam  below  the  Gauley,  and  200  feet 
above  the  red  shale. 

"It  is.needless  to  say  that  this  seam  has  a  much  larger  area  geologically, 
■than  the  Gauley,  and  in  addition  to  occupjdng  a  very  large  territory  to  the 
south  of  the  Gauley  area,  where  that  overl3dng  seam  is  absent,  it  also  neces- 
sarily underlies  all  the  region  to  the  northwest,  tinted  to  represent  the  area 
of  the  upper  coal.  Its  economic  condition  there,  however,  is  of  course  un- 
known and  problematical,  for  as  it  occurs  on  an  average  of  about  600  feet 
beneath  the  Gauley  coal,  it  is  largely  concealed  wherever  the  upper  seam  oc 
cupies  the  country. 

"Between,  above,  and  below  these  two  controlling  seams  of  the  section, 
there  are  additional  coal  beds,  whose  value  and  interval  vary  constantly 
throiigh  this  large  coal  field. 

"It  might  be  sa'd  that  throughout  the  district,  there  is  no  commercial 
coal  anywhere  above  the  Gauley  seam,  or  belozv  the  Echols.  But  the  inter- 
mediate coals,  between  these  two  well  defined  horizons,  frequently  become  of 
commercial  size  and  importance,  especially  in  the  southern  portion  of  the 
field,  on  the  waters  of  Big  Clear  creek,  Laurel,  and  Mill  creek,  and  while 
they  nowhere  possess  the  persistency,  integrity  of  section,  or  the  high  fuel 
value  of  the  Gauley  seam,  they  will  undoubtedly  furnish  a  large  future  aux- 
iliary tonnage.  Reference  to  the  chapter  on  the  'Chemistry  of  the  Coals,' 
will  show  their  general  inferioritj-  as  compared  with  the  Gauley  seatn,  espec- 
ially in  contents  of  sulphur  and  ash;  still,  they  suffer  chieflj'  through  com- 
parison with  this  coal  of  unusual  purity  and  constancy,  rather  than  from  any 
inherent  lack  of  merit  as  fairly  good  steam  coals. 
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"What  they  lack  principally,  is  constancy  of  section  and  character,  and 
this,  together  with  their  varying  interval  in  their  relation  to  each  other,  and 
to  the  upper  and  lower  standard  coal  horizons,  has  made  their  identification 
in  many  places  difficult  and  imperfect,  especially  as  time  did  not  permit  the 
thorough  development  of  their  outcrops. 

•'Two  of  these  intermediate  seams,  noted  in  the  section  plate  as  Coal 
No.  2,  or  first  below  the  Gauley,  and  Coal  No.  j,  or  second  below  the  Gau- 
ley,  are  really  the  only  intermediate  coals  of  any  value,  and  where  they  show 
commercial  size  at  all,  they  often  yield  good  coal.  With  but  few  notable  ex- 
ceptions, both  rarely  show  seams  of  mining  value  in  the  same  locality,  and 
in  general  it  may  be  said  that  the  upper  of  the  two,  or  the  No.  2  seam,  is  of 
the  least  importance,  showing  b-st  in  isolated  patches  on  Joe's  Knob  and 
Briery  Knob,  south  of  the  South  fork  of  Big  Clear  creek.  Its  inter\-al  be- 
neath the  Gauley  ranges  from  160  feet  to  190  feet,  except  on  Big  Laurel, 
where  it  is  130  feet-h. 

"The  No.  J,  or  Second  Lower  seam,  shows  workable  character  and  di- 
mensions on  Laurel,  Mill  and  Browns  creeks,  where  it  is  localh-  known  as 
the  "Za«r^/ Z'^z'w,"  and  is  roughly  300  feet  beneath  the  Gauley  seam.  In 
the  Big  and  Little  Clear  creek  territory  its  mining  value  is  quite  variable, 
sometimes  good  but  more  often  inferior.  And  while  it  holds  its  general 
average  interval  of  300  feet  beneath  the  Gauley  bed,  the  interval  of  150  feet 
-+-  between  it  and  the  next  higher,  No.  2  seatn,  is  extremely  variable, 
averaging  about  100  feet,  but  only  10  feet  to  30  feet  on  Joe.s  Knob  in  Little 
Clear  creek  mountain.  It  is  practically  worthless  on  Big  Laurel,  where  its 
section  is  spoiled  by  frequent  partings.  On  stratigraphic  grounds  it  may  be 
assumed  to  represent  the  impoverished  horizon  of  the  Fire  creek  seam  of 
New  river,  and  like  that  seam,  is  uncertain  and  sporadic  in  occurence.  It 
shows,  however,  some  excellent  sections  at  widely  separated  points. 

"The  Echols  bed  is  in  some  respects  one  of  the  most  remarkable  seams  of 
the  series,  but  it  can  in  no  sense  be  considered  to  have  regional  commercial 
value,  though  showing  excellent  sections  and  good  quality  at  many  places. 

"At  the  five  wideh-  separated  poinLs,  where  it  was  sampled,  to- wit:  open- 
ing No.  588,  on  Smokehouse  branch  of  Big  Clear  creek,  above  the  Manspile 
place;  No.  594,  the  Echols  bank  above  the  Rupert-Duo  road;  No.  596,  to- 
wards the  head  outcrop  on  Browns  creek,  and  Nos.  609  and  610,  on  oppo-site 
sides  of  Hickory  mountain,  in  the  Buffalo  mountain  area,  it  shows  a  favora- 
ble section  from  3  feet  to  4  feet  4  inches  thick,  and  yielding  from  3  feet  to  4 
feet  of  good  coal.  These  points  are  all  well  separated,  showing  a  wide  range 
of  commercial  possibility;  but  at  a  large  number  of  other  points,  its  section 
is  by  no  means  so  favorable,  its  special  drawback  being  its  characteristic 
sandstone  roof  instead  of  slate,  which  almost  invariably  results  in  irregularity 
and  imj>erfection. 

"Occupying  an  average  interval  of  175  to  200  feet  above  the  red  shale 
measures  of  the  Greenbrier  for^nalion,  its  stratigraphic  position  in  the  series 
can  l^  fairly  well  defined  by  reason  of  the  great  change  in  color  and  lithology 
of  the  rocks,  but  it  is  often  a  thin  seam  of  impure  coal,  too  sporadic  and  too 
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impoverished  to  warrant  serious  attention,  save  in  connection  with  the  de- 
velopment of  superior  overlying  coals.  As  a  geologic  horizon  to  define  and 
limit  the  base  of  the  coal  measures,  it  is  of  great  usefulness. 

''CHEMISTRY  OF  IHE  COAL.  Prior  to  the  beginning  of  the  pre" 
liminary  investigation  of  this  property,  in  the  late  autum  of  1900,  there  was 
absolutely  no  knowledge  whatever  of  the  chemical  quality  of  the  several  coal 
beds,  and  indeed  no  record  of  any  samples  having  been  taken. 

"There  were  perhaps  a  dozen  openings  from  which  coal  had  been  dug  for 
the  local  wants  of  the  small  population  spread  over  this  property,  but  other- 
wise, the  entire  area  of  this  great  175,000  acre  tract  was  totally  undereloped, 
its  coal  beds  unopened  and  their  presence  only  inferred.  Every  latitude 
was  therefore  asked  and  readily  accorded,  not  only  to  open  the  several  coal 
seams,  but  to  carefully  sample  and  have  analyzed  the  developed  sections,  and 
this  has  been  done  without  stint,  without  selection,  and  with  only  one  object 
in  view,  viz.  ,  to  arrive  at  a  just  and  definite  conclusion  as  to  the  conitnercial 
character  of  the  fuel  this  coal  field  could  furnish,  in  competition  with  the 
other  well  known  steam  and  coking  coals,  annually  going  to  market  from 
the  more  highly  developed  New  river  and  Pocahontas  fields  on  the  south. 

"Fully  ninetj'-five  per  cent  of  the  samples  secured  were  cut  from  coal 
beds  merely  faced  on  the  outcrop,  and  the  results  recorded  under  the  column 
of  moisture  or  'water, '  in  the  succeeding  tables  of  analyses,  will  clearly  in- 
dicate the  effect  this  necessity  has  involved.  Nevertheless,  in  a  majority  of 
cases  these  beds  show  good,  firm,  commercial  coal  at  their  very  outcrop,  so 
that  there  will  be  little  or  no  waste,  or  allowance  to  be  made  for  rusty  crop. 


TABLE  No.  I. 

Coals  sampled  1900.      Gauley  Coal  Land  Association. 

GAULEY {SEWELL)  COAL  SEAM. 

Samples  taken  by  E.  V.  d'Invilliers;  duplicate  check  analyses  by  Mr. 
A.  S.  McCreath,  Harrisburg,  and  N.  M.  Randall,  Chemist  Marj-land  Stee 
Company,  Baltimore,  1900. 


Map 

Total 

Coal 

No. 

Water. 

V.  M. 

F.   C.       , 

3ul. 

Ash. 

Phos. 

Sec. 
In. 

Sam. 
In. 

2. 

.  926 

27.014 

67.  372 

658 

4.030 

.010 

38.5 

38.5 

26.80 

69.  20 

630 

4.  00 

.  008 

18. 

3.  162 

28.298 

64.279 

571 

3.690 

.005 

38.5 

38.5 

23.90 

72.  60 

575 

3-50 

.  004 

3- 

2.344 

27-  556 

65- 584 

536 

3.980 

.023 

45- 0 

45- 0 

28.80 

67-37 

616 

3-90 

.  017 

19- 

.802 

26.  928 

68.  871 

719 

2.  6S0 

.  017 

48.  0 

46.  0 

27.  60 

69.  60 

616 

2.80 

.018 

4- 

.846 

27-  314 

66.  960 

670 

4.  2IO 

.016 

47-5 

47-5 

26.30 

69.  60 

617 

4.  10 

.015 

5. 

3- 114 

25. 986 

67.  lOI 

779 

3.020 

.007 

52.0 

48.0 

27.40 

69.40 

616 

3.  SO 

.003 

7- 

I.  466 

26.  404 

64. 135 

595 

7.400 

.ooS 

39-0 

39- 0 

23.  20 

68.90 

496 

7.90 

.008 
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040 

8. 

26. 

27. 

30. 
447- 
424. 
422. 

31- 

38. 

39- 

40. 

Average 

"The  exceedingly  close  agreement  in  these  results  leaves  little  doubt  as 
to  the  accuracy  of  the  chemical  determinations,  and  this  suite  of  analyses, 
representing  a  breadth  of  outcrop  of  nearly  15  miles,  should  clearly  show 
the  commercial  character  of  the  Ganley  seam  in  this  district. 

"However,  in  order  to  pursue  additional  investigations  on  the  ultimate 
ingredients  of  this  coal,  eight  more  samples  of  40  pounds  each,  were  secured 
by  Mr.   F.   II.   Anschutz,  selected  from  the  same  openings. 

"These  samples,  taken  independently  in  December,  iron,  were  sent  di- 
rectly to  the  Maryland  Steel  Company,  who  reported  the  following  interest- 
ing results: 

Sul.  Ash.  rhos.  Nitro. 

.  620  3-  29  .012  I.  10 

.  5S0  3.  20  .  oiS  I.  18 

.375  2.40  .012  1.16 

1. 040  5.  70  .  024  I.  18 

•  590  2. 55  .  009  1. 20 

.  540  I.  70  .002  I.  22 

.  561  1. 80  .  002  I.  18 

.  4S0  1. 50  .  004  I.  16 


1. 012 

27.07S 

65-  195 

•695 

6.020 

.  020 

55-5 

55^5 

26.  ^0 

66  90 

.630 

6.80 

.013 

I.  260 

28.660 

66.513 

.847 

2.  720 

.  009 

47.0 

45^o 

2-\.   20 

74.  10 

•524 

2.70 

.008 

2.  702 

28.  498 

66.  065 

-575 

2.  160 

.015 

33- 0 

33^o 

28.  40 

69-45 

•  479 

2-15 

.  012 

r.  206 

29.  144 

67.  196 

-674 

1.780 

.003 

32.0 

32.0 

28.  40 

70.00 

2.  640 

r.6o 

.  002 

1.0S2 

27.  738 

68.  6S4 

.536 

I.  960 

.003 

32.0 

32.  0 

38.00 

60.  00 

•507 

2.00 

.004 

1.6S2 

27.818 

67.  036 

.5S4 

2.880 

.006 

51.0 

48.0 

28.50 

68.  80 

.466 

.270 

.061 

.  916 

27.814 

68.  4S2 

-588 

2.  200 

.  007 

47.0 

47.0 

28.  20 

69.90 

•575 

I.  90 

.008 

9.690 

27.  600 

58.  203 

•477 

4.030 

•  ODJ 

37-0 

37- 0 

34.20 

62.30 

•  520 

3^50 

.003 

2.482 

28.  558 

64-313 

•  787 

3.860 

.008 

46.0 

44.0 

25.90 

69.70 

.  670 

4.40 

.  010 

1-356 

26.  934 

64.  8S4 

•  856 

5^970 

.  096 

65.0 

56.0 

26.  20 

68.50 

.  604 

5-30 

.044 

•854 

27.  696 

65.  291 

1.789 

4-  370 

.017 

50.0 

50.0 

26.  00 

69.  60 

66.  351 

1.580 
.71S 

4.40 

.010 

45^2 

I.  601 

27.  6r4 

3.  720 

.  010 

44.0 

27.  620 

68.  660 

.742 

3.710 

.  0104 

Map  No. 

V.  M. 

F.  C. 

2. 

28.57 

68.  14 

19^ 

26.  90 

69.  90 

4^ 

26.50 

71.  10 

8. 

27.  10 

67.  20 

26. 

28.00 

69^45 

30^ 

28.  25 

70.05 

422. 

26.80 

71.40 

31- 

28.00 

70.50 

Average  27.51  69.72  .598  2.77  .0104  T.  17 

"On  a  ten  hours'  l)urniiig  test  the.se  coals  yielded  an  average  of  16.  44  lbs. 
Ammonium  Sulj)hate  per  ton  of  coal,  127.  20  lbs  of  tar,  9469  cubic  feet  of 
gas   and  74.  25  per  cent,  coke  by  weight. 

"The  next  step  was  to  make  a  reconnoissance  of  the  whole  field  in  Feb- 
ruary, i9fJi,  when  (jjienings  throughout  tlie  whole  field  (exclusive  of  the  Hig 
lyaurt-l  district)  were  samjilcd  by  S.  K.  l'"airclnld,  Jr.  .assistant,  and  analyzed 
by  Mr.  McCrealh. 
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TABLE  No.    2 

Coal  samples  1901.      Gauley  Coal  lyand  Association. 

GAULEY  COAL  SEAM. 


Map 

Total 

Coal 

No.            Water. 

V.   M. 

F.  C. 

8ul. 

Ash. 

Sec. 

Sam 

In. 

In. 

57. 

612 

26.  428 

69. 082       I 

.098 

2.  780 

49 

49 

158. 

670 

26.  030 

71.678 

•532 

1.090 

48 

48 

189. 

476 

24.  812 

67.  490 

960 

6.  260 

67 

51 

180. 

504 

24-  656 

70.  141 

959 

3- 740 

84 

54 

416. 

648 

28.  432 

68.551 

559 

I.  810 

64 

40 

308. 

576 

28.  024 

68.  976 

594 

1.830 

49 

49 

370. 

554 

26.  686 

67.459       II.  91 

4.  no 

74 

60 

Average     .  577  26. 439        69. 054        .  842  3. 090  62 

TABLE  No.  3. 

Coals  sampled  1901.      Gauley  Coal  Land  Association. 

GAULEY  COAL  SEAM. 


50 


Map 

Water. 

V.  M. 

F.  C. 

Sul. 

Ash. 

Phos. 

Total 

Coal 

No. 

Sec. 

Sam. 

Ft.  In. 

Ft.  In 

187. 

3.866 

27-  334 

64.  169 

-791 

3.840 

.  006 

6 

4 

6     4 

195. 

3-320 

27.  340 

63.  683 

.657 

5.000 

.  006 

6 

2 

6     0 

183. 

2.308 

25.  472 

68.  675 

.615 

2.930 

.  020 

5 

II 

4     9 

210. 

2.  960 

28.  160 

66.  432 

.588 

I.  S60 

.003 

5 

5 

5     5 

202. 

5.060 

28.  180 

62.  290 

•  540 

3-930 

.  008 

6 

5 

6     0 

177. 

.940 

25.  230 

71.372 

.698 

I.  760 

.  009 

7 

0 

4     8 

446. 

•950 

28.  150 

68.  326 

.514 

2.  060 

.003 

4 

2 

4     2 

443. 

•932 

28.  038 

67-  625 

-585 

2.  820 

.005 

3 

3 

3     3 

280. 

I.  000 

28.  060 

67-  387 

-523 

3-030 

.  002 

3 

7 

3     7 

306. 

.  900 

29.  210 

67.  306 

-544 

2.  040 

.006 

5 

0 

4     9 

297. 

.S76 

29-314 

67  835 

-595 

1.380 

■  003 

6 

7 

4     2 

50. 

2.  000 

25.  790 

62.  213 

.697 

9.300 

3 

6 

3     6 

54. 

1.360 

26.  130 

68.  857 

-813 

2.  840 

.  004 

4 

I 

4     I 

71- 

1.030 

26.  490 

67.  670 

I.  080 

3-730 

.  014 

4 

6 

3  10 

72. 

I.  204 

26.  226 

64.  700 

-730 

7.  i4o 

.  on 

4 

10 

4     2 

76. 

I.  010 

29.310 

66.  293 

1-637 

4-750 

.031 

5 

10 

4  10 

82. 

1.426 

26  944 

66.651 

.809 

4-  170 

.012 

4 

6 

3     6 

88A. 

I.  160 

26.  170 

68.  124 

.646 

3.900 

5 

II 

3     4 

362. 

I.  020 

26.  650 

67-  955 

.865 

3-510 

.  002 

5 

0 

5     0 

353- 

2.440 

26.  680 

65-  436 

1-344 

4.  100 

.  on 

6 

I 

4  10 

375- 

I.  174 

27.  176 

69.  162 

-578 

I.  910 

.004 

5 

9 

3     0 

379- 

•956 

26.  104 

69.  962 

-748 

2.  230 

.  002 

4 

9 

4    0 

396- 

1.060 

26.  010 

69-  731 

.679 

2.520 

.005 

3 

II 

3  II 

403. 

1.060 

27.  000 

69.  420 

.660 

1.860 

.002 

4 

8 

4     I 

157- 

1.580 

25.  880 

70.  781 

•589 

I.  170 

.  002 

3 

4 

3     4 

154. 

I.  980 

25. 680 

67.114, 

.796 

4-430 

.024 

5 

2 

5     I 

125. 

3.  200 

25-  650 

63.  703 

I.  147 

6.300 

.  002 

5 

0 

5     0 

120. 

1.546 

25- 154 

68.  029 

I.  121 

4.150 

.003 

4 

5 

4     5 

131- 

.820 

27. 590 

66.  502 

.988 

4.  100 

.008 

3 

10 

3  10 

145- 

3.860 

27. 460 

64.012 

.  708 

3.960 

.  006 

4 

8 

4     8 

394- 

.874 

27.  726 

68.  762 

-738 

I.  900 

-003 

4 

2 

4     I 

204. 

4.360 

26. 880 

64-  591 

.  629 

3- 540 

.002 

6 

8 

6     3 

385. 

•930 

26.510 

68.  119 

.711 

3-730 

.008 

6 

7 

6     7 
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I6S 
452 
460. 
10. 
309 

322 
348 
345 
271 

47 

55 

457 

254 


1. 810  24. 920  68.  278  .  692  4.  300  o.  07  10     2  47 

I.  122  30.408  65.800  .600  2.070  80  44 

.870  29.930  63.939  1-641  3- 600  3  10  3  10 

1.080  28.180  66.800  .690  3.250  .014  40  40 

5.790  26.170  64.449  .511  3. 080  .003  56  50 

.690  27.810  69.172  .698  1.630  .003  7  II  46 

2. 050  27. 360  66. 540  .  820  3.  230  .  004  56  410 

4.310  28.  390  61.979  1. 031  4.290  .008  59  41 

3.456  28.714  64.647  .563  2.620  .004  61  48 

1.584  26.196  62.491  I.  1S9  8.540  2   10  2  10 

I.  120  26.520  64.892  .928  6.540  42  42 

1.832  26.178  66.136  1.474  4.380  38  38 

.  710  29. 985  66. 044  .  791  2. 470  .003  3     8)4  3     8X 

2.420  26.915  66.947  .  693  3. 025  .  008  47  39 


Average  1. 830        27.114    66.617      .801     3.615     .007      52  45 

"The  above  determinations  dried  at  212  Fahr.  ,  were  made  by  Mr.  A.  S. 
McCreath,  Chemist,  of  Harrisburg,  which  is  a  sufficient  guarantee  of  the 
chemical  part  of  the  work.  The  sampling  I  stand  personally  responsible 
for,  and  the  workable  portion  of  each  bed  sampled  is  shown  in  the  last  col- 
umn of  figures. 

CHEMISTRY  OF  THE  LOWER  COAL  SEAMS.— ''In  addi- 
tion to  the  samples  secured  from  the  tipper,  or  Gauley  seam,  reported  in  the 
previous  tables,  samples  were  taken  at  various  places  where  good  exposures 
of  the  underlying  coal  seams  were  made,  in  order  to  arrive  at  some  valua- 
tion of  the  chemical  character  of  this  auxiliary  tonnage. 

"These  underlying  seams  outcrop  above  water  level  only  at  the  south- 
em  end  of  the  field,  on  the  waters  of  Clear  creek  and  tributaries  of  Meadow 
river,  and,  to  a  large  extent,  on  the  head  waters  of  Big  Laurel;  there  is  also 
a  closed  outcrop  of  the  first  commercial  seam  below  the  Gauley  on  the  waters 
of  Hominy  creek. 

"The  results  of  analyses  are  recorded  in  the  following  table,  in  the 
order  in  which  these  coals  occur  beneath  the  Gauley  seam: 

TABLE  NO.  4. 

Analyses  of  No.  2  Seam,  or  First  Lower  Coal. 


Coals  sampled  1901. 

Gauley  Coal  Land  Associution. 

Map 

Total 

Coal 

No. 

Water. 

V.  ^L 

F.  C. 

Sul. 

Ash. 

Sec. 
In. 

Sam 
In. 

472. 

2.  100 

26. 550 

64.904 

I- 396 

5-050 

39 

39 

477- 

4.800 

26.500 

63.  ^63 

.8S7 

4-050 

51 

51 

480. 

1.040 

23. 470 

63.807 

1-473 

10.  210 

60 

60 

495- 

.900 

26. 400 

67.  234 

1.066 

4.500 

34 

32 

501. 

I.  600 

25-  440 

56.  S99 

I. 511 

14-  550 

33 

33 

503- 

.860 

25. 5S0 

58.469 

2.  781 

12.310 

36 

36 

Average...:.  883         25.657        62.513         1.519  8.428        42  42 

Analyses  of  Xo.  j  Seam,  or  Second  Lower  Coal. 


517- 

3-450 

28. 650 

59-  251 

•949 

7.700 

b^% 

46 

520. 

3-300 

28. 100 

60.6S0 

.770 

7-150 

46 

45/4 
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526.  2.850  25.  9C0  63.475  .625  7.150  54  53 

534.  I.  600  26.  900  63.  655  I.  245  6.  600  54  53 

536.  1.350  27.200  63.631  .869  6.850  59^4  54^ 

552.  2.900  25.400  58.158  1.492  12.050  43^  42 

568.  I.  100  23.850  70.788  .612  3-650  41-  41 

Average... 2. 364         26.572         62.  S05  .952  7-307         50  48 

Analyses  0/  No.  4  [Echols)  or  Third  Lower  Coal. 

588.  .700  25.370  68.216  .814  4,900  36  36 

593.  1. 540  23. 720  64. 520  .  890  10. 330  52  46 

596.  .  700  25. 950  64. 750  1. 300  7. 300  43  37 

609.  3. 950  25. 600  67. 656  .  694  2.  100  33  33 

610.  1. 950  25. 500  65. 294  1. 506  5. 750  48  45 

Average...!.  768         25.028        66.087         1.041  6.076        42^^         39;^ 

TABLE  NO.  5. 

Comparalive  Analyses  of  Pocahontas,  New  River  and  Gauley  Coals,  all  from 
the  same  Conglomerate  Coal  Pleasure  Seams. 

COAL   DISTRICT.          Water.  V.  M.  F.  C.  Sul.  Ash.      Phos. 

1.  Pocahontas — Flat  Top '^ 987  18.455  74-429  .701  5.428 

Elkhorn  Dist.  :22  samp. 

2.  Pocahontas — Flat  Top  - 968  19.581  73.354  .856  5.240 

Dry  Fork  Dist.  S)  samp. 

3.  New  River  ■"  4  samp 683  19.  242  74.  390  .  664  4.  935 

Samples  taken  from  the  ^^  Gauley"  Coal  Seam. 

4.  Gauley  {Big  Laurel)  * i.  601     27.614     66.351       .718    3.720    .010 

average  18  samp. 

4a.      ditto:       ditto:* 27.620     68.660       .742     3.710     .0104 

5.  ditto:       ditto:  6 27.510     69.720       .598     2.770     .0104 

6.  Gauley:  ISLeadow  River''  ...  .577     26.439    69.054      .842     3.090 
average  7  samp. 

7.  GAULEY  DISTRICT^ ..\.%lo    27.114    66.617      -801     3.615     .0070 
average  47  samp. 

Composition  of  Seams  beloiu  the  Gauley  Coal:  Gauley  Coal  La7id  Ass^n. 

8.  First  Lower  Seain^ 1.883     25.657     62.513     1.519    8.428 

average  6  samp. 

9.  Second  Lower  Seam'^ 2.364     26.572     62.805       .952     7.307 

average  7  samp. 

10.    Third  Lower  {Echols)'^ 1.768     25.028     66.087     i.  041     6.076 

average  5  samp. 

Notes:  ^Sampled  by  A.  S.  McCreath — E.  V.  d'Invilliers:  analyzed  by  A.  S. 
McCreath. 

^Sampled  by  E.  V.  d'Invilliers;  analyzed  by  A.  S.  McCreath. 

'Includes  two  samples  by  S.  E.  Fairchild  1901:  analyzed  by  A.  S.  Mc- 
Creath. 

^Sampled  by  E.  V.  d'Invilliers   1900     analyzed  by  A.  S.  McCreath. 

s  "  "  "  1900  "  Md.  Sieel  Co. 

8  "  F.  H.  Anschutz      1900  "  " 

7  "  S.  E.  Fairchild,  Jr.  1 90 1  "  A.  S.  McCreath. 

8  "  E.  V.  d'Invilliers     1901 

9  "  "  "  1901  "  E.K.  Landis. 
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"Its  uiiilorniity  of  composition  can  probably  be  better  shown  graj^hic- 
ally  in  tabular  form: 

Volatile  Matter, 72  samples:  extremes  24.  656  pr.  ct.  and  30.  40S  pr.  ct. 

Fixed  Carbon 71*       "  "  61.979  "       71.67S 

Sulphur 72         "  "  .477  "         1-7^9 

Ash 72         "  "  1.090  "         9- 300 

Phosphorus 40         "  "  .002  "  .096 

"On  still  further  analyzing  these  results  we  find  that: —  r 

Volatile  flatter:     i  sample  yields  more  than  30  pr.   ct. 

37  samples  yield  between  27        and  30 

31         "  "  "  25  "     27 

3         "  "       less  than  25 

Fixed  Carbon:        4         "  •'      more  than  70  pr.   ct. 

49        "  "     between  65  "70 

19  "  "  "  60  "     65 
Sulphur:                  12         "           "      more  than  i  pr.  ct. 

59  "  "  between  .5          "       i 

Ash:                          4  "  "             "  7  "       9 

6  "  •'             "  5          •'        7 

62  "  "  less  than  5 

Phosphorus:            16  "  "  more  than  .010 

20  "  "  between  .005     "       .010 
22  "  "  less  than  .005 

"The  several  tables  of  analyses,  presenting  without  exclusion,  determina- 
tions of  every  sample  secured  from  all  parts  of  the  Gauley  Coal  Land  Asso. 
ciation,  call  for  no  verj'  extended  comment. 

"Naturally,  importance  attaches  principally  to  the  Gauley  seavi,  for  it  is 
at  once  the  thickest,  most  persistent  and  most  generally  accessible  bed  of 
the  New  river  (Conglomerate)  series  in  this  di.strict;  moreover,  it  is  every- 
where a  bed  of  commercial  size,  as  well  of  general  excellence  and  purity. 

"During  the  progress  of  the  field  examinations,  from  the  Autumn  of 
1900  to  the  close  of  the  season  in  1901,  seventy-two  samples  for  analysis 
were  taken  from  this  one  seam,  thoroughly  representing  all  jxjrtions  of  the 
field  where  this  coal  outcrops  above  water  level.  These  samples  were  cut 
with  the  sole  oljject  of  representing  the  commercial  character  of  the  coal, 
and  represent  the  workable  portions  of  the  same  as  it  would  be  mined  on  a 
commercial  scale. 

"A  general  average  of  the  seventy-two  samples  shows  a  coal  of  the 
following  excellent  composition: 

Water 1.660  per  ct. 

Volatile  matter 27.  162         " 

Fixed  carbon 66.  786         " 

Sulphur  7S4 

Ash  3.590 

Phosj)horus ooS         " 

"A  coal  of  such  a  chemical  composition  needs  no  conmiendation,  for 

♦Excluding  one  sample  from  opening  No.  31,  at  Lile  P.  O.  ,  McMillian 
creek,  where  9.  690  per  cent  moisture  indicates  an  abnormal  weathering  at 
this  2>oint. 
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there  is  nothing  better  in  the  market  today.  This  is  a  strong  assertion,  but 
the  results  demand  euch  an  expression  as  a  frank  tribute  to  the  great  purity 
of  this  fuel. 

"The  special  points  of  merit  about  this  coal,  for  steam  purposes,  are 
its  favorable  percentage  of  fixed  carbon  in  connection  with  its  extremely 
low  ash;  and  for  coking,  the  additional  feature  of  possessing  such  a  suffi- 
ciency of  volatile  hydrocarbons  as  to  render  the  coking  effects  complete, 
without  necessarily  consuming  some  of  the  fixed  carbon  in  the  process.  In 
practice,  a  coal  of  this  composition  should  produce  not  less  than  70  per  cent, 
yield. 

"The  element  of  low  phosphorus  is  also  most  important  as  indicating  a 
wide  range  of  consumption  for  the  coke  for  all  classes  of  metallurgical  use. 
In  every  respect,  therefore,  this  coal  yields  a  first-class  steam  and  coking 
fuel,  which  will  merit  for  it  a  ready  market,  both  east  and  west... 

DETAILED  DESCRIPTION  OF  THE  DIFFERENT  AREAS. 

BIG  LAUREL  DISTRICT.— "The  Gauley  seam  outcrops  contin- 
uously along  the  west  bank  of  Big  Laurel,  and  everywhere  within  the  prop- 
erty shows  a  hifirh  grade  coal  and  of  commercial  thickness.  Its  section  va- 
ries from  about  3  feet,  3  inches  up  to  5  feet,  8  inches,  gradually  increasing 
in  thickness  going  south  up  stream  towards  the  margin  of  the  field. 

"Between  these  extreme  points,  however,  there  is  a  local  thinning 
over  a  narrow  belt,  extending  east  and  west  from  below  Pack  branch,  in 
which  the  coal  is  under  3  feet  thick,  but  its  quality  is  excellent. 

"On  the  east  bank  of  the  creek,  the  coal  is  generally  thick  as  far 
south  as  the  Nixon  place,  and  under  Kerless  Knob,  where  it  shows  a  beauti- 
ful section  of  four  feet  thick,  and  of  very  superior  quality.  As  the  crop 
swings  around  Little  Kerless  Knob,  to  extend  down  Little  Laurel,  every  at- 
tempt to  develop  good  commercial  coal  failed. 

"There  is  a  limit  to  everything,  of  course,  but  the  conditions  of  to- 
pography in  the  Big  Mountain  all  so  strongly  favor  the  presence  of  a  splen- 
did coal  area  (especially  in  connection  with  the  results  obtained  on  its  west 
side  along  Big  Laurel)  that  the  inference  is  rather  towards  a  belief  in  the 
presence  of  coal  here  than  its  absence,  and  the  wide,  saucer-like  erosion  of 
the  hill,  at  the  head  of  Little  Laurel,  makes  the  uncovering  of  coal  extremely 
difficult  and  expensive. 

'  'To  the  south  of  Kerless  Knob  the  Gauley  seam  is  present  only  in 
remnants,  six  such  patches  showing  on  the  Record  Map  along  the  Jettsville 
road,  west  of  View  school  house,  represented  by  sections  14,  15  and  16.  The 
Chew  opening.  No.  14,  represents  an  area  of  60  to  75  acres,  with  less  than 
100  feet  of  covering,  at  3620  feet  A.  T. ;  but  the  coal  is  still  good,  showing  in 
all  a  thickness  of  3  feet  and  8  inches,  with  4  inches  of  slate  parting  4  inches 
below  the  roof. 

"In  openings  15  (3660  feet  A.  T. )  and  16  (3708  feet  A.  T. )  the  coal  has 
dwindled  to  2  feet  and  7  inches  and  2  feet  and  2  inches,  respectively,  while 
its  last  remnant  catches  in  a  small  knob  on  the  road  near  Boone's  place,  at 
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No.  17,  (3872  feet  A.  T.),  where  the  coal  is  but  two  feet.  Hence  this  point 
marks  both  the  geological  and  commercial  limit  of  the  Gauley  seam  in  this 
whole  region,  none  of  the  hills  to  the  northeast  or  southeast  rising  high 
enough  to  hold  it. 

"Sea}ft  No.  2  or  First  Loiuer  coal  in  the  Big  Laurel  area  has  been 
sparingly  developed,  its  interval  below  the  Gauley  seam  averaging  140  feet. 

"Geologically,  it  extends  from  below  the  mouth  of  Pack  branch, 
south  to  the  head  of  Big  Laurel,  but  while  a  number  of  lest  openings  were 
made  on  it  during  1900,  they  were  not  considered  of  sufficient  importance  to 
locate  instrumentally  then,  and  do  not,  therefore,  appear  on  the  Record 
Map.  The  sections  on  McMillian  creek,  at  the  Gwinn  banks  Nos.  463  and 
464,  show  from  3  feet  to  3  feet  and  6  inches  of  coal,  the  top  2  feet  good 
and  the  bottom  bony  and  impure.  At  opening  No.  465,  above  the  Hunt 
cabin,  it  shows  3  feet  of  very  pretty  soft  coal,  200  feet  above  the  creek. 

"On  Hog  Camp  ridge,  to  the  south,  there  are  additional  openings 
where  the  coal  swells  to  nearly  6  feet,  but  the  integrity  of  its  section  is 
spoiled  by  carrying  a  2  foot  fireclay  slate  parting  below  the  roof.  A  second 
opening,  farther  south,  shows  8  inches  bony  top  coal;  20  inches  slate;  6  inches 
coal;  I  inch  bone,  and  3  inches  coal:  in  all  3  feet  and  2  inches.  On  Ljnn 
branch  the  section  is  4  feet,  but  streaked  with  thin  seams  of  slate  and  bands 
of  sulphur. 

"On  the  east  side  of  Big  Laurel  creek,  this  coal  is  first  recognized  at 
opening  No.  516,  south  of  Kerless  Knob,  where  it  yields  only  a  thin  section 
of  8  inches  of  coal,  and  from  there  east  its  crop  should  extend  across  the 
Richwood  road  into  the  highest  land  in  the  Lost  Flat  area  under  Manning 
Knob.  It  is  extremely  doubtful  whether  this  coal  bed  is  caught  in  any  of 
the  property  to  the  south,  a  district  of  great  ruggedness  and  devoid  of  cul- 
ture, except  possibly  in  a  patch  in  Cold  Knob  opening  No.  515,  where  the 
bed  is  3  feet  and  2  inches  thick. 

"Seajft  No.  J,  or  Second  Loiver  coal,  has  a  somewhat  larger  area,  due 
to  its  position,  150  to  200  feet,  below  the  First  Lower  bed.  Very  little 
of  it  shows  commercial  proportions,  though  diligent  search  was  made  for  it 
along  many  of  the  tributaries  of  Big  Laurel. 

"Rising  from  water  level  on  the  main  stream  near  the  Nicholas- 
Greenbrier  county  line,  it  is  first  opened  at  the  Robinson  place  opening  No. 
517,  a  coal  which  has  been  variously  claimed  to  represent  the  Gauley  seam. 
This  has  not  been  definitely  disproved  by  the  location  and  opening  of  the 
higher  seam  above  it.  The  Robinson  coal  shows  a  mixed  section  of  coal 
and  slate  for  something  over  three  feet  below  the  roof,  aud  41  inches  of  fair 
coal  in  the  lower  bench,  its  analysis  yielding  1.55  per  cent,  sulphur,  and 
but  4.  75  per  cent.  ash. 

"East  to  the  Richwood  road,  its  horizon  was  repeatedly  tested  without 
success,  and  at  opening  No.  518.  on  the  road  between  Manning  and  Blue 
Knob,  it  shows  30  inches  top  coal,  six  inches  slate,  and  i^  inches  coal,  of 
fair  (|uality. 

"At  the  two  openings,  Nos.  519  and  520,  on  the  south  flank  of  the 
Lost  Flat  ridge,  it  suddenly  thickens  to  good  projjortions  and  yields  first- 
rate  coal,  the  bed  yielding  about  4  feet;  but  it  apparently  loses  this  value  on 
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the  north  side  of  the  ridge,  where  only  i6  to  20  inches  were  found.  Its  con- 
dition in  all  the  country  south,  around  Blue  and  Cold  Knobs,  is  unknown; 
but  in  Nunly  mountain  it  is  worthless. 

"On  the  west  side  of  Big  Laurel,  this  seam  was  opened  in  several 
places  during  the  season  of  1900,  but  it  was  located  at  only  one  place — open- 
ing No.  522  on  the  south  side  of  Beech  run  and  east  of  Hunt's  cabin,  and 
at  the  head  of  a  small  branch  called  Rocky  fork.  Its  imperfect  section 
showed  16  inches  top  coal,  4  inches  slate,  and  40  inches  bottom  coal:  in  all 
5  feet  of  section. 

"In  the  Hog  Camp  ridge  section  it  is  split  up  with  6  inches  top  coal, 
20  inches  slate,  6  inches  coal,  i  inch  bone,  3  inches  coal:  in  all  3  feet  thick, 
and,  as  nowhere  else  on  the  east  side  of  Big  Laurel  was  it  found,  even  if  this 
was  good  it  may  be  assumed  worthless  for  mining  in  this  valley. 

' '  The  Echols,  or  Third  Lower  seam,  was  rarely  found.  In  all  the  hol- 
lows of  the  Middle  and  Coldspring  branches  were  mere  thin  seams  of  coal 
at  its  horizon,  though  this  country  was  difficult  to  prospect  in.  On  Hog 
Camp  it  occurs  130  feet  below  No.  3  coal  with  39  inches  of  top  coal,  9  inches 
slate,  and  19  inches  of  bone  and  slate  at  the  bottom. 

BIG  CLEAR  CREEK  DISTRICT— '"This  area  embraces  all  the 
territory  from  the  drainage  of  the  North  fork  of  Big  Clear  creek  south  to  the 
Buffalo  mountain,  at  the  southern  end  of  the  property,  and  from  the  main 
Trout  Run-Richwood  road,  passing  Cold  Knob  on  the  east,  to  the  road  run- 
ning between  Rupert  and  Duo  on  the  west.  It  is  entirely  a  mountainous 
district,  the  many  long  ridges  and  spurs  reaching  elevations  of  4000  feet  A. 
T. ,  while  the  separating  valleys,  watered  by  fine  perennial  branches  of  Big 
Clear  creek,  have  been  cut  down  to  elevations  of  from  3500  to  3000  feet 
above  tide. 

"The  geological  section  developed  here  extends  from  the  coal  about 
150  feet  above  the  Gauley  seain,  to  the  Greenbrier  red  ^Aa/^  formation,  below 
the  Coal  Measures.  The  red  shales  reach  high  up  both  flanks  of  the  Buffalo 
mountain,  up  Little  Clear  and  Big  Clear  creeks  nearly  to  their  head  springs, 
but  for  only  a  short  distance  up  the  North  fork  of  the  latter  stream.  This  is 
the  direct  result  of  the  structure  of  the  district,  and  explains  why  the  Gaic- 
ley  coal,  and  everything  above  it,  has  no  representation  in  the  high  ridges 
south  of  the  South  fork  of  Big  Clear  creek. 

"The  seam  of  coal  overlying  the  Gauley  bed  is  persistent  in  Job  Knob 
and  Shell  Camp  ridge,  with  a  thickness  of  4  feet  at  opening  No.  48;  3  feet  at 
No.  82,  and  2  feet  at  No.  37;  it  is  everywhere  variable  as  to  section,  and  is 
not  of  commercial  value. 

'■''The  Gauley  seani^  in  the  northern  portion  of  the  district,  has  been 
cut  at  many  places  along  it  entire  outcrop,  and  exists  in  commercial  condi- 
tion at  nearl}-  all  points.  At  the  several  typical  openings,  where  the  seam 
has  been  exposed  with  care,  and  with  a  view  to  permanency,  it  shows  an  av- 
erage of  about  50  inches,  with  partings  of  from  3  to  15  inches  always  occur- 
ring under  the  main  bench  of  the  seam,  which  runs  from  38  inches  to  43 
inches 

"The  opening  on  Elijah  branch  of  Big  Clear  creek,  northwards  from 
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99,  would  indicate  a  decided  local  deterioration  of  the  seam.  From  open- 
ing No.  88A  to  the  head  of  Big  Clear  creek,  notwithstanding  variation  in 
the  whole  section,  the  seam  maintains  a  fairly  uniform  main  bench  section, 
and  closely  represents  conditions  found  along  the  entire  crop  line.  At  open- 
ings 6 1  and  58,  together  with  those  already  mentioned  as  typical  of  the  re- 
gion, this  main  bench  yields  46  inches  and  50  inches  of  very  clean,  bright 
coal  of  most  excellent  chemical  character. 

^'^  The  First  Lower  seayn  (A^y.  ^)  occurs  at  from  no  to  188  feet  below 
the  Chiuley  bed,  and  is  persistent  through  all  the  northern  section  except 
ne«r  the  point  of  Shell  Camp  ridge,  at  the  low  place  known  as  the  Vaughn 
farm.  Its  average  thickness  is  about  40  inches.  Its  character  is  well  shown 
at  opening  No.  507,  near  the  forks  of  Big  Clear  creek  and  Elijah  branch, with 
3  feet  and  4  inches  of  coal,  and  farther  up  Big  Clear  creek  to  its  head. 

"On  Shell  Camp  ridge,  at  opening  No.  498.  it  shows  in  the  field, 
north  of  the  old  Deitz  place,  3  feet  and  7  inches,  and  again  near  the  Sublet 
house.  On  Smokehouse  it  was  cut  at  No.  494,  showing  top  coal  7  inches, 
slate  2  inches,  coal  22  inches. 

"Its  outcrop  extends  into  Rock  Camp  ridge,  at  the  head  of  the  South 
fork,  and  back  on  the  south  side  along  Little  Clear  creek  mountain  to  open- 
ings Nos.  474  and  475,  at  Knight  meadow.  Here  the  crop  turns  south  to 
No.  471,  near  Humes'  camp,  and  thence  through  Big  and  Little  Coon  ridges, 
Point,  Lick  and  Nunly  mountains,  where  the  seam  has  dwindled  to  only  12 
inches.  It  has  a  considerable  area  and  good  cover  in  the  Buffalo  mountain 
district,  though  its  condition  there  is  not  known. 

'^in  the  two  isolated  areas  on  Joe  and  Briery  Knobs  it  shows,  perhaps, 
its  best  sections,  and  is,  moreover,  only  separated  froi:i  the  next  lower  seam 
here  by  10  to  30  feet  of  measures.  The  seam  in  these  knobs  has  swelled  to  a 
great  extent,  showing  from  3  feet,  3  inches  to  5  feet  of  good  coal;  but,  un- 
fortunately, its  area  is  small,  perhaps  40  acres  in  Briery  Knob,  and  150  acres 
in  Joe  Knob.  On  Little  Clear  Creek  mountain,  opening  No.  482  shows  5 
feet  and  6  inches,  but  whether  such  a  section  is  maintained  through  the 
600  to  700  acres  on  this  ndge,  is  questionable. 

The  Second  Loiuer,  or  No.j  seatn,  occurs  on  an  average  of  only  60  feet 
below  the  last  described  coal  in  this  area,  though  in  the  Pollock  mountain- 
McClung  field,  this  interval  is  150  feet. 

"At  the  Ford  crossing  of  Clear  creek,  below  Duo,  it  shows  a  hard, 
thin  coal  under  a  sandstone  cliff,  but  as  it  takes  water  near  this  point  its  crop 
line  on  the  east  bank  of  Big  Clear  creek  is  not  very  well  defined.  However, 
it  is  opened  on  the  Varghn  farm,  on  Shellcamp  ridge,  2  feet  and  10  inches 
thick,  and  again  on  Smokehouse  branch,  at  Nos.  543  and  544,  shoAving  2 
feet  and  10  inches  to  4  feet  and  2  inches. 

"On  Rock  Camp  ridge,  openings  538  and  539  furni.sh  very  fine  repre- 
sentative sections,  .showing  38  and  34  inches  of  clean,  bright  coal.  On 
Briery  Knob  of  Little  Clear  creek  mountain,  this  seam  thickens  with  the  one 
above  it,  as  .shown  in  oj)enings  Nos.  535,  536  and  535a,  which  yield  respect- 
ively 5  feet  and  2  inches,  4  feet  and  6  inches,  and  6  feet  and  2  inches,  ex- 
cluding partings.  On  the  south  side  of  Joe's  Knob,  a  nearby  opening,  No. 
527,  shows  a  thickness  of  5  feet  and  3  inches  of  very  good  coal,  and  it  seems 
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to  hold  a  good  thickness  through  Point  and  Lick  mountains,  with  the  thin- 
ning in  Nunly  mountain  as  in  the  upper  seam.  In  Buffalo  mountain  its  area 
is  about  the  same  as  the  No.  2  seam,  with  its  character  represented  in  open- 
ings 577  and  578,  the  first  with  35  inches  and  the  second  split  by  20  inches  of 
slate  and  yielding  only  two  bands  of  coal  4  inches  each. 

"  The  Echols,  or  No.  4  seam,  averages  in  this  field  about  270  feet  below 
the  last  coal,  and  perhaps  200  feet  above  the  red  shale.  It  appears  above 
water  level  about  two  miles  above  the  forks  of  Big  Clear  creek,  and  contin- 
ues above  water  level  in  the  southern  part  of  the  district  to  near  the  base  of 
Rock  Camp  ridge.     Its  thickness  here  is  variable. 

"On  Briery  Knob,  openings  583  and  584  show  about  30  inches  of  fair 
coal,  with  an  inch  slate  parting.  On  Little  Clear  creek,  between  Point  and 
Lick  mountains,  opening  580  shows  only  20  inches  of  clean  coal.  Through 
Nunly  mountain  it  loses  all  character  and  thickness,  and  its  position  there 
can  only  be  placed  with  reference  to  the  red  shales. 

"In  the  Buffalo  mountain  district,  openings  610,  611,  612,  and  61^ 
show  an  irregular  seam  with  a  band  of  slate  running  through  the  center, 
which  varies  from  i>^  inches  to  15  inches,  with  from  15  inches  to  30  inches 
of  coal  on  top,  and  about  15  inches  below;  but  in  the  eastern  Buffalo  moun- 
tain, at  the  Burr  opening  614,  it  shows  a  4-inch  slate  parting  dividing  an  up- 
per bench  of  15  inches  from  a  lower  16  inches  thick.  At  opening  609,  the 
coal  is  clean  33  inches  thick,  and  was  sampled  here,  as  well  as  on  the 
south  side  of  Hickory  mountain,  at  610. 

McCLUNG  DISTRICT.— '"Xhx^  general  area  embraces  the  territory 
south  from  the  main  ridge,  dividing  the  waters  of  Hominy  from  the  drain- 
age of  Meadow  river,  and  from  Big  Clear  creek  along  the  Rupert-Duo  road, 
on  the  east,  over  to  the  main  Meadow  river,  at  the  loop  at  Bays  Ferry. 

"In  the  high  ridges  of  Pollock  mountain  and  Rich  Knob,  a  thin  and 
valueless  coal,  of  little  area,  has  been  found  400  feet  above  the  Gauley 
seam,  yielding  good  clean  coal  20  inches  thick.  In  all,  three  openings  were 
made  on  this  seam,  for  purposes  of  identification  and  possible  correlation 
with  other  isolated  openings  in  the  Wilderness  district,  north. 

"The  coal  bed  occurring  about  150  feet  above  the  Gauley  seam,  in  the 
Big  Clear  creek  district,  is  likewise  present  here,  yielding  12  to  25  inches  of 
good  clean  coal,  and  in  two  places  30  inches.  The  Upper  Rider  coal  to  the 
Gauley  seam  (see  plate  of  vertical  sections)  was  opened  in  six  places;  it  is 
very  constant  through  this  district,  and  the  field  generally,  but  always  thin, 
15  to  18  inches. 

"The  Joe  Amick  coal  opening.  No.  616,  on  Angling's  creek,  is  also  an 
unidentified  higher  coal  seam,  which  may  have  representation  in  the  Wilder- 
ness district  to  some  extent.  It  was  found  to  be  so  inferior  (chemically)  at 
this  point  of  best  development,  that  very  little  further  attention  was  given 
to  its  area,  save  to  ascertain  that  it  nowhere  yielded  over  3  feet  of  coal. 
"An  analysis  of  a  sample  taken  from  this  opening  gave: 

Water 800  per  ct. 

Volatile  matter 28.  950         " 

Fixed  carbon 53.  503         " 

Sulphur 3.  597 

Ash 13.  150         " 
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"The  Ganley  seam,  in  this  area,  shows  its  ver>  best  developmeut,  and 
in  scores  of  openings  presents  an  extremely  favorable  section,  and  is  uni- 
fonnly  of  good  qualitj*.  It  is  everywhere  commercial,  and  in  some  places 
yields  fully  7  feet  of  clean  coal  of  the  highest  grade.  Its  average  thickness 
will  be,  perhaps,  4  feet;  onh-  four  openings  show  sections  that  are  not  com- 
mercial. From  opening  No.  99,  on  Big  Clear  creek,  following  the  crop 
around  Sam  ridge.  Pollock  mountain,  Huggius  ridge,  down  Browns  creek 
around  Big  mountain  and  its  many  spur  ridges,  through  and  down  the  upper 
Hominy  water;  on  both  sides  of  Meadow  creek  and  Little  fork  it  is  always 
a  beautiful  seam  of  coal,  and  will  yield  at  least  4  feet  of  clean  coal. 

But  in  the  Burdets  creek  district  these  conditions  begin  to  change. 
Three  miles  west  of  the  McClung  pnstofTice,  around  Adam  Pitzenberger's,  a 
slate  parting  suddenly  thickens  to  7  or  8  feet,  splitting  a  seam  of  40  inches 
into  two  sections,  28  inches  above  and  13  inches  below,  as  shown  at  openings 
226  and  227.  The  lower  split  was  not  found  at  Nos.  227  and  228.  The  seam 
at  opening  254,  and  possibly  253  and  252,  shows  commercial  sections;  but 
nowhere  else  on  the  crop  around  Burdets  and  Toms  creeks  are  the  sections 
as  favorable,  the  coal  thinning  down  to  12  inches,  with  5  to  6  feet  of  black, 
laminated  coal  and  slate  under  it,  not  fit  to  mine. 

"The  No.  2  seam,  125  to  150  feet  below  the  Cauley  {Scivcll ), shows  on- 
ly two  commercial  sections,  Nos.  549  and  548,  on  INIill  creek  mountain,  in  is- 
olated knobs,  where  the  coal  is  but  30  inches  thick.  The  best  sections  on 
this  seam  in  Pollock  mountain  average  only  20  inches  of  coal;  elsewhere  the 
bed  is  also  thin  and  interleaved  with  slate  bands.  It  corresponds,  geologic- 
ally, with  the  " First  Lower  coal,  already  described  on  the  Big  Clear  creek 
waters. 

"The  No.  3,  or  Laurel  seam,  300  feet  below  the  Cauley  bed,  is  of  more 
consistent  thickness,  and  frequently  shows  fairly  good  sections  in  widely 
separated  parts  of  this  district.  Quite  a  number  of  openings  were  made 
in  it  on  Pollocks  mountain,  which  show  the  coal  at  its  best,  especially 
at  the  south  end  of  the  ridge. 

"Going  up  Brown  and  Sam  creeks,  the  seam  thins  to  18  or  20  inches. 
On  Laurel  creek,  openings  No.  567,  568,  569,  566  and  565,  all  show  good 
height  and  (|uality,  and  the  seam  hereabouts  should  yield  a  very  acceptable 
fuel,  with  good  acreage. 

"On  Pollock  mountain  an  additional  seam — not  uniformly  present — 
was  opened  at  three  places,  Nos.  618,  619  and  617,  one  of  which,  No.  618, 
shows  a  beautiful  section  of  coal  over  4  feet  thick;  but  the  other  two  are 
thinner  and  dirty. 

"The  AT?. ./,  or  Echols  seam,  about  600  feet  below  the  Gauley,  shows 
commercial  thickness  on  Browns  creek  at  opening  596,  and  on  Big  Clear 
creek  at  opening  593.  Very  few  of  the  other  openings,  made  on  the  sjnirs 
of  Big  mountain,  show  commercial  value.  The  T.  A.  Hall  opening.  No.  600, 
on  the  Big  mountain  road,  shows  a  characteristic  section  of  30  inches,  with 
two  thin  bands  of  bone,  and  is  (Mily  160  feet  above  the  red  shales  at  this 
point. 
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HOMINY  FALLS-LEIVASY  DISTRICT.  The  Cauly  seam  shows 
on  the  L,aurel  branch  of  Grassy  creek,  beginning  at  the  Pack  Laurel  gap 
opening  447,  with  a  thin  section  of  beautitul  ooal  for  some  distance  down 
this  stream,  with  an  increasing  section  up  to  an  average  of  about  4  feet  of 
clean  coal,  with  extremes  of  36  inches  at  opening  449,  and  50  inches  at  446. 
On  the  west  branch  of  this  creek  the  seam  carries  about  the  same  thickness, 
but  the  section  shows  a  soft  fireclay  parting  12  inches  to  16  inches  from  the 
top,  running  from  5  inches  in  thickness  at  441,  to  9  inches  at  440. 

'  'The  seam  goes  below  water  level  about  one-quarter  mile  below  the  forks, 
and  is  highest  above  the  stream  (80  to  90  feet)  at  446.  Its  condition  in  all 
the  country  north  on  Grassy  and  Panther  creeks,  must  be  determined  by  drill- 
ing, as  its  outcrop  there  is  everywhere  concealed. 

"Its  probable  section  cannot  be  judged  from  the  conditions  exhibited 
along  the  Cherrj^  river  outcrop,  where  the  sides  of  the  whole  valley  of  that 
stream  are  disturbed  by  slips  and  slides,  which  make  it  extremely  doubtful 
whether  the  coal  found  there  yields  its  full  thickness.  But  the  excellent 
sections  yielded  at  openings  45 1  and  459,  along  the  limited  outcrop  exposed 
on  Gauley  river,  and  on  lower  Panther  and  Taylor  creeks,  with  4  feet  of 
handsome,  clean  coal,  gives  reason  to  the  belief  that  a  considerable  portion 
of  the  large  area  to  the  south,  until  the  coal  rises  to  daylight  on  Laurel  and 
Brushy  Meadow  creeks,  will  contain  this  Gauley  seam  in  good  commercial 
condition.  If  so,  this  region  would  be  one  of  special  value,  as  the  coal 
would  be  present  in  an  unbroken  body,  and  could  be  reached  at  numerous 
places  by  shallow  shafts,  as  well  as  worked  largely  by  drifts  from  the  out- 
crops on  Taylor  and  Panther  creeks. 

"On  Brushy  Meadow  creek  this  coal  shows  from  3  to  4  feet  thick,  though 
still  carrying  the  same  irregular  fireclay  parting,  as  on  the  west  branch  of 
Laurel,  a  parting  somewhat  unusual,  and  largely  confined  to  this  district. 
At  a  number  of  openings  this  parting  totally  disappears,  leaving  the  section 
clean,  and  presenting  a  coal  of  high  grade  quality.  In  the  extreme  head  of 
the  stream,  at  No.  425,  the  upper  bench  of  the  section  is  wanting,  and  the 
good  coal  31  inches  thick. 

"Following  the  outcrop  westward  from  425,  the  seam  shows  its  normal 
section  of  4  feet  of  coal  with  a  4  inch  parting,  at  the  Sang  Point  opening 
424,  which  parting  at  opening  423  entirely  disappears,  leaving  the  section 
clean  and  4  feet  thick.  At  the  next  two  openings,  the  section  shows  the 
unique  feature  of  a  thin  2  inch  sandstone  parting,  and  without  associated 
fireclay  at  No.  420,  and  with  3  inches  of  sandstone  below  14  inches  of  fire- 
clay at  418. 

"At  the  Perry  Amick  opening  416,  the  parting  is  all  fireclay  slate  14 
inches,  leaving  i  foot  i  inch  of  good  coal  above  the  parting,  and  3  feet  4 
inches  below.  From  this  point  the  bed  passes  over  to  Hominy  creek  waters, 
being  cut  out  of  the  Brushy  Meadow- Hominy  divide  between  the  Sam  Joby 
Odell  house,  and  a  point  a  half  mile  south  of  the  J.  O.  McClung  opening 
308,  except  for  a  few  acres  in  a  knob  at  Perry  Amick's,  as  shown  on  the  map. 

"Northward  on  the  left  bank  of  Brushy  Meadow  creek,  there  is  no  part- 
ing whatever,  openings  308,  307  and  306  showing  respectively  4  feet  i    inch, 
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3  feet  lo  inches,  and  4  feet  8  inches;  but  below  this  region  the  parting  re- 
appears as  a  thin  2  inch  band  in  openings  428,  303  and  301,  increasing  to  4 
inches  at  431,  and  12  inches  at  300. 

"Along  the  east  branch  of  the  creek  the  parting  is  present  3  to  4  inches 
thick  on  the  south  bank,  and  8  inches  thick  at  437,  except  at  openings  433 
and  435,  where   there  is  no  parting,  and  coal  43  inches. 

"On  the  west  branch  of  Brushy  Meadow  there  are  two  closed  outcrops, 
where  the  coal  occurs  under  about  the  same  conditions;  for,  while  in  places 
the  parting  is  thicker  ( 10  inches  at  293,  and  23  inches  at  294)  elsewhere  at 
the  head  of  the  stream,  this  band  is  only  5  inches,  and  the  coal  thickens  at 
openings  295,  296  and  297  to  4  feet  3  inches,  3  feet  10  inches,  and  5  feet  9 
inches  respectively,  opening  No.  97  showing  an  especially  fine  section  of 
clean  coal  4  feet  2  inches  thick  below  this  parting. 

"In  this  district  a  large  proportion  of  the  total  number  of  openings 
made  are  readiW  found  and  reached,  being  located  near  public  roads  and  well 
defined  paths 

"On  Hominy  creek  the  general  character  of  the  Gaiilcy  seatn  is  con- 
tinued, always,  however,  with  improving  bed  sections  going  south  towards 
the  dividing  ridge  between  Hominy  and  Meadow  creeks,  where  this  seam 
reaches  splendid  proportions  and  is  universally  of  good  quality.  The  part- 
ing fireclay  slate  still  shows  occasionally,  and  the  clean  coal,  due  to  the  vari- 
ation of  this  parting,  has  extremes  of  25  inches  at  413,  to  5  feet  2  inches  at 
407. 

"At  opening  403  the  parting  reappears,  three  sections  at  this  point  all 
figured  under  the  same  number,  and  but  30  feet  apart,  showing  it  to  vary 
from  2  inches  to  r8  inches,  continuing  with  great  fluctuations  to  opening  398, 
where  the  seam  has  lost  its  upper  bench  entirely;  all  of  the  white  fireclay  by 
enlargement;  a  considerable  increase  in  the  thickness  of  the  coal,  and  the 
appearance  for  the  first  time  of  a  black  laminated  coal  and  slate. 

"This  parting  (with  some  variations  from  pure  slate  to  pure  coal)  re- 
mains a  characteristic  feature  of  the  coal  bed  section,  to  the  extreme  north- 
ern point  to  which  this  seam  was  traced,  and  it  thickens  below  Hominj- Falls 
as  the  whole  coal  bed  thins  and  effects  the  destruction  of  the  otherwise  com- 
mercial value  of  the  seam.  At  No.  398  this  parting  is  but  4  inches  thick > 
and  the  coal  5  feet  lYz  inches  thick,  and  with  such  characterizing  features  it 
shows  all  through  the  area  south  on  Big  Clear  creek,  and  along  Meadow  river 
and  its  numerous  tributaries.  While  this  laminated  coal  and  slate  parting 
can  rarely  be  considered  as  adding  anything  of  commercial  value  to  the 
seam,  it  will  prove  of  great  usefulness  in  assisting  the  mining  where  the  coal 
bench  has  become  thin,  and  thus  enable  all  of  the  coal  itself  to  be  won. 

"The  six  openings  from  383  to  376,  show  an  average  of  4  feet  8  inches  of 
coal  and  4  inches  of  slate.  At  Nos.  373  and  374  the  upper  parting  increases 
to  4  feel,  and  the  lower  to  22  inches,  leaving  just  about  3  feet  of  beautiful 
clean  coal  between,  to  represent  the  commercial  portion  of  the  seam.  At  the 
L.  M.  Ilelcm  opening  370,  there  is  4  feet  of  clean  coal  above,  and  i  foot  of 
coal  below  a  10  inch  parting,  and  from  this  point  around  the  crop  to  No.  351 
inclusive,  the  sections  show  an  average  of  5  feet  of  coal  and  7  inches  of  part- 
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ing;  or  omitting  parts  of  seam  cut  off  by  partings,  an  average  of  3  feet  4 
inches  of  clean  coal  between  openings  370  and  364,  and  an  average  of  5  feet 
four  inches  clean  coal  between  openings  363  and  352. 

"Towards  the  mouth  of  Price  fork  the  parting  increases  again  to  an  aver- 
age of  3  feet  in  thickness,  leaving  about  34  inches  of  clean  coal.  The  seam 
appears  to  be  split  for  part  of  the  distance  between  309  and  312,  otherwise 
the  openings  from  309  to  324,  near  the  Wade  McClung  place,  and  including 
345  on  the  west  side  of  Hominy,  show  an  average  of  four  feet  of  coal  and 
io_^  inches  partings;  or  omitting  one  parting  and  the  coal  cut  off  by  it,  an 
average  of  46  inches  coal  and  8^  inches  of  parting,  in  which  section  there  is 
36  inches  of  clean  coal  in  one  bench. 

'Tn  this  district  the  only  opening  on  coal  lower  than  the  Gauley 
seam,  is  that  noted  on  the  map  as  346a,  which  probably  represents  Seatn 
iVo.  2  on  the  First  Lower  Coal,  as  its  interval  here  is  just  about  140  feet 
below  the  Gauley  bed.  It  shows  3  feet  4  inches  of  rusty  coal,  but  partialh- 
opened,  and  its  outcrop  in  the  open  area  on  upper  Hominy  has  been  interpo- 
lated on  this  basis 

''THE  WILDERNESS  DISTRICT  is  a  name  given  to  all  that  por- 
tion of  the  property  lying  south  of  the  Gauley  river,  and  between  Homing- 
and  Meadow  rivers,  extending  back,  southward,  to  a  line  connecting  Bays 
Ferry,  on  the  latter  stream,  and  the  point  of  Hominy  creek,  where  develop- 
ments ceased  on  the  Gauley  searn  opening  260,  by  the  reason  of  the  thinning 
of  that  coal  bed,  and  the  general  limit  of  the  property  having  been  reached. 

"The  development  of  the  outcrop  of  the  Gauley  seam  to  its  points  of 
commercial  disappearance,  to  the  south  of  this  line,  surely  indicated  the  fu- 
tility of  anticipating  any  areas  of  that  coal  bed  being  found  above  water 
level  in  this  district;  but  it  was  thought  that  with  its  disappearance  some 
higher  coal  bed  might  enter  the  region  and  assume  commercial  proportions 
and  quality.  This  may  still  be  found  true  at  local  places,  but  hardly  proba- 
ble, 30  that  all  values  in  this  district,  as  along  the  waters  of  upper  Panther 
and  Taylor  creeks,  must  be  sought  for  by  drilling  the  horizon  of  the  Gauley 
coal. 

"In  traversing  this  district,  by  way  of  the  Nicholas  road  to  Summers- 
ville,  which  practically  follows  the  general  dip  of  the  coal,  it  was  not  found 
possible  to  develop  the  complete  structure  of  the  field  from  the  rock  expos- 
ures, owing  to  their  characteristic  variation  along  such  a  line;  but  at  a  num- 
ber of  points  there  was  found  an  outcrop  of  a  persistent  small  coal. 

"This  bed  shows  iirst  at  opening  No.  626,*  just  north  of  Fowler  Knob 

postofEce,  on  the  Nicholas  road,  at  2287 feet  A.  T.,  by  barometer;  again  at 

No.  625,  about  two  miles  farther  northwest,  at  an  elevation  of  260  feet  lower, 
or  2127  feet  A.  T.,  indicating  a  dip  between  these  two  points  of  about  80  feet 
per  mile.  Finally,  at  No.  623,  in  the  road  as  it  descends  to  Hughes  Ferry, 
on  the  Gauley,  at  approximately  1737  feet  A.  T.,  or  a  dip  of  about  100  feet 
per  mile  for  the  entire  distance  of  five  miles,  between  the  first  and  last 
places. 

*None  of  the  openings  described  in  this  Wilderness  district  were  lo- 
cated instrumentally,  and  levels  are  barometric. 


654  THE    POTTSVILLE    SERIES. 

"This  would  seem  to  correlate  this  small  seam  with  the  coal  found  on 
Pollock  mountain  and  Rich  Knob,  about  400  feet  above  the  Gauley  coal  bed. 
The  last  opening  at  the  Hughes  Ferry  is  still  200  feet  above  the  river,  so  that 
assuming  the  above  structure  and  correlation  to  be  correct,  the  Gauley  seam 
should  be  found  at  a  maximum  depth  of  200  feet  below  the  river  at  this 
ferr}-. 

"The  most  conspicuous  feature  of  the  Gauley  river  topography  is  the 
heivy  ledge  of  sandstone  that  forms  the  river  cliffs,  which  seems  to  make 
continuous  bluffs,  as  along  the  New  river  canyon,  and  such  outcrops  were 
noted  at  Brocks,  Hughes,  and  Carnefix  ferries  and  still  show  prominently  on 
Hominy  creek,  at  Haynes  mill,  at  the  lowest  crossing  of  that  stream. 

"The  small  coal  mentioned  occurs  just  above  this  rock  stratum,  which 
may,  therefore,  represent  the  heavy  sandstone  boulder  reiTinants  of  this  for- 
mation which  were  so  frequently  noted  in  the  hills  above  the  Ciaulcy  scaw  to 
the  south. 

"At  opening  622  on  the  Long  Point,  below  this  rock  formation,  and  40 
feet  above  the  river,  a  lower  coal  outcro])s  with  a  top  bench  of  18  inches, 
slate  parting  4  inches,  and  a  bottom  coal  bench  of  6  inches,  which  again 
agrees,  stratigraphically,  with  a  persistent  coal  bed  found  150  feet  above  the 
Gauley  seam  in  the  Big  Clear  creek-McClung  districts  to  the  south;  and  the 
same  seam  is  reported  to  show  at  two  places,  under  .similar  conditions,  on 
the  river  to  the  south  of  Rucker's  bend. 

"Opening  No.  624,  on  the  east  bank  of  Hominy,  about  two  miles 
from  the  river,  i.s  also  thought  to  represent  this  coal  from  its  relative  loca- 
tion under  the  cliff,  and  the  character  of  the  coal  scattered  on  the  waste  pile; 
the  opening  was  closed. 

"Opening  No.  627,  on  Jim  branch  of  Deercreek,  has  been  provisionally 
identified  with  the  higher  seam  outcropping  at  Nos.  623,  625  and  626,  before 
mentioned,  a  section  of  which  shows  2  feet  of  clean  coal  at  an  elevation  of 
about  2125  feet  A.  T. 

"Between  the  Hughes  and  Carnefix  ferries,  Gauley  river  falls  about 
300  feet,  through  an  ever-deepening  canyon,  in  an  air  line  distance  of  about 
six  miles,  on  a  course  generally  parallel  to  the  strike  of  the  measures,  but 
about  eleven  miles  by  the  bends  of  the  river.  VVitii  this  rate  of  faU  on  this 
line  it  would  seem  as  if  the  Gauley  seam  should  outcroj),  if  it  be  only  200 
feet  bolow  the  river  at  Hughes  ferry,  providing  it  remained  at  a  constant 
level  between  these  two  extreme  points,  but  this  coal  is  not  clearly  in  evi- 
dence, unles  it  should  be  represented  by  the  impoverished  section  of  the 
lower  of  the  next  two  beds  described. 

"Between  the  river  and  the  top  of  the  cliffs  (500  feel  high  at  Carnefix 
ferry)  two  seams  of  coal  were  found,  openinj^s  620  and  621  yielding  resjject- 
ively  coal  10  inches,  fireclay  3  feet,  coal  13  inches;  and  the  .second  one  but  14 
inches  of  coal.  No.  620  is  by  barometer  130  feet  above  the  river,  and  No.  621 
about  200  feet  higlier,  with  a  prominent  ledge  of  .sandstone  .separating  the 
two  seams.  It  is  just  possible,  therefore,  that  the  lower  coal  may  be  the 
Gauley  bed,  especially  as  its  character  and  structure  somewhat  rcseml)le  that 
seam  in  the  Lower  Hominy  district.  Its  bed  .section,  however,  diil  not  .seem 
to  warrant  extensive  developments  to  prove  it. 
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"Around  Summersville,  across  the  river  from  Brocks  ferry,  there  are 
openings  in  a  seam  of  coal  of  some  character,  which,  however,  must  certain- 
ly overlie  and  be  absent  from  the  district  covered  by  land  of  the  Association 
south  of  Gauley  river.  To  the  north  and  south  of  the  village,  at  an  eleva- 
tion approximately  2000  feet  A.  T.,  three  openings  in  evidently  the  same 
seam  showed  36  to  41  inches  of  good  coal,  underlaid  by  6  to  10  inches  of 
bone  coal. 

"Around  Gad  postoffice,  four  miles  to  the  southwest,  and  about  one 
mile  north  of  the  river  at  the  point  of  Ruckers  bend,  a  seam  of  quite  simi- 
lar section  and  character  ( 36  inches  of  coal  with  a  3  inch  parting  near  the 
top)  outcrops  at  an  elevation  of  just  100  feet  lower  than  the  Summersville 
bed.  A  line  connecting  the  coal  at  these  two  places  is  just  about  parallel 
with  the  line  connecting  Hughes  and  Carnefix  ferries;  by  inference,  there- 
fore, the  coal  measures  show  a  gentle  southwest  slope  of  about  40  to  50  feet 
per  mile,  which  inclination  would  be  quite  sufficient  to  place  a  coal  out-crop- 
ping at  Hughes  ferry  nearly  300  feet  lower  at  Carnefix  ferry,  and,  therefore, 
correlate  the  coals  showing  at  these  two  places,  and  still  leave  thp  Gauley 
seam  well  below  water  level  at  the  mouth  of  Meadow  river.  If  the  Gauley 
seam  does  outcrop  on  Gauley  river,  after  disappearing  below  Panther  creek 
with  a  handsome  section  of  four  feet  of  good  coal,  its  exposure  is  without 
commercial  value,  so  far  as  the  developments  of  last  seasou  permit  this  gen- 
eral statement  to  be  made.  " 

The  Sewell  or  Gauley  coal,  as  it  is  termed  by  d' Invilliers, 
is  above  water  level  at  the  mouth  of  Meadow  river,  and  is  one  of 
the  thin  coals  under  the  huge  sandstone  mass  which  forms  the 
great  cliff,  whose  base  is  about  130  feet  above  the  river  at  the  point 
in  question. 

For  many  years  it  has  been  questioned  by  some  geologists  as  to 
whether  there  are  two  or  three  workable  coals  in  the  Potts ville 
series  of  the  New  river  district,  but  in  the  recently  published 
Raleigh  folio,  Mr.  M.  R.  Campbell  admits  that  there  are  three, 
viz.,  the  Sewell,  BECKLEvand  Quinnimont  (Firecreek)  beds,  the 
intermediate  or  Beckley  seam,  coming  nearly  midway  between  the 
other  two,  but  generally  nearer  the  Sewell  bed  than  the  Quinni- 
mont. 

Mr.  Campbell  has  given  the  name  Nuttall  sandstone  to  the 
great  cliff  of  massive,  pebbly  sandstone  which  caps  the  walls  of 
the  New  river  canyon  at  Nuttall  and  below,  but  which  fades  out  of 
the  section,  as  a  massive  rock,  to  the  southward.  It  is  especially 
massive  northward  from  Caperton  and  along  the  Gauley  river, 
where  it  is  the  principal  cliff  rock  in  the  narrow  canyon  of  that 
rapid  stream,  and  is  so  conspicuous  at  Hughes',  Brock's  and  other 
ferries,    the   writer   formerly   correlated   this  sandstone   with  the 


656 


THE  POTTSVILLE  SERIES. 


Homewood,  or  Tionesta  bed  of  the  northern  region  of  tlie  State, 
and  if  it  does  not  come  at  that  horizon,  it  could  not  belong  farther 
down  in  the  Pottsville  series  than  the  Connoquenessing  sandstone 
group. 

The  Raleigh  sandstone  is  a  name  given  by  Mr.  Campbell  to 
the  great  ledge  of  massive  sandstone,  which  underlies  the  Sewell 
coal  by  an  interval  of  fifty  to  seventy-five  feet,  and  which  was 
termed  the  upper  Piney  Creek  conglomerate  in  a  paper  by  David 
White,  on  "The  Pottsville  Series  Along  New  River,"  pul)lished  in 
the  Bulletin  of  the  Geological  Society  of  America,  Vol.  VI,  pages 
303-320,  Dec.  28,  1894. 

This  great  pebbly  sandstone,  often  1 50  feet  thick,  forms  the 
summit  or  uppermost  wall  of  the  New  river  canyon  south  from 
Sewell,  for  many  miles,  as  well  as  the  floor  of  the  country  gener- 
ally across  Raleigh,  northern  Mercer  and  southern  Wyoming 
counties,  through  McDowell  to  the  Kentucky  line.  It  is  the  one 
sandstone  horizon  of  the  Pottsville  series,  which  Mr.  Cam{)bell  has 
identified  from  New  river  to  the  Elkhorn  at  Welch,  in  McDowell 
county,  and  thus  made  it  possible  to  correlate  some  of  the  mem- 
bers of  the  New  river  section  with  the  McDowell  county  phase  of 
the  Pottsville.  The  other  sandstones  of  the  series  are  too  variable 
to  trace  for  any  considerable  distance,  and  hence  cannot  be  used 
as  key  rocks  like  the  Raleigh,  though  some  of  them  have  been 
given  distinctive  names  by  Campbell,  like  the  Dotson  sandstone, 
Harvey,  Bearwallow,  and  Dismal  conglomerates,  etc. 

The  statement  of  Mr.  d'Invilliers  in  the  paragraph  at  the  head 
of  page  636,  viz.,  that  the  Pottsville  coals  are  limited  northward 
COMMERCIALLY  by  Big  Laurcl  creek,  it  should  be  explained,  applies 
only  to  those  coals  as  exploited  on  the  lands  of  the  Gauley  Coal 
Land  Association,  all  of  which  lie  southwest  from  Cherry  river, 
since  it  is  well  known  that  between  Cherry  river  and  Elk  river, 
there  is  a  large  area  of  the  Pottsville  measures,  in  which  there  is 
much  valuable  coal  belonging  at  the  horizon  which  Hon.  William 
H.  P^dwards  of  Charleston  (who  has  done  much  prospecting  in 
this  wilderness  region),  believes  to  be  mostly  identical  with  the 
Quinnimont  seam  of  New  river.  The  coal  varies  from  four  to  five 
feet  in  thickness,  and  is  very  prol)ably  the  same  bed  as  that  at 
Vandevener's,  in  Point  mountain,  Randolph  county,  and  which 
extends  aUmg  tlie  northwest  slope  of  Rich  mountain,  to  and  be- 
jond  the  licverly-Buckhannon  turnpike. 
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THE  SEWELL  (NUTTALL)  COAL. 

The  first  coal  of  the  Pottsville  series  on  New  river  to  receive 
commercial  development,  was  the  uppermost  one  of  the  New  river 
group  of  coals  in  Sewell  mountain,  400  feet  below  the  top  of  the 
Nuttall  sandstone.  This  first  commercial  development  was  made 
by  John  Nuttall,  who  came  from  Pennsylvania  into  the  New  river 
gorge,  and  established  the  mining  town  of  Nuttallburg,  sOon  after 
the  C.  &  0.  Railroad  was  constructed.  This  coal,  which  Mr.  Nut- 
tall first  began  mining,  is  locally  known  as  the  Nuttall  seam,  and 
the  writer  so  designated  it  in  his  first  paper  on  the  New  river  coals, 
published  in  ''The  Virginias,"  pages  7-16,  January,  1885.  The 
coal  had  previously  been  mined  for  local  use,  however,  near  the 
top  of  Sewell  mountain,  and  hence  the  name  "Sewell"  became  at- 
tached to  the  coal  and  refuses  to  be  separated  therefrom,  thus  illus- 
trating the  tendency  of  the  first  names  given  to  any  coal  bed  or 
other  stratum,  to  adhere  to  the  same. 

The  structure  and  character  of  this  important  coal  bed  in 
southern  Nicholas,  northern  Greenbrier  and  eastern  Fayette  coun- 
ties has  been  fully  and  adequately  described  by  d' Invilliers,  in  his 
report  to  the  Gauley  Coal  Land  Association,  from  which  the  Sur- 
vey has  quoted  so  freely  in  the  preceding  pages,  so  that  it  only  re- 
mains to  describe  briefly  the  development  and  character  of  this 
coal  in  the  region  along  either  side  of  New  river. 

The  commercial  development  of  the  Sewell  bed  is  confined  al- 
most entirely  to  the  New  river  district  of  the  State,  since  east  from 
it  no  railroad  facilities  were  at  hand,  until  the  B.  &.  0.  extended 
its  Gauley  branch  into  the  Cherry  river  region  of  Nicholas  county, 
from  which  shipments  from  the  Sewell  seam  will  soon  begin,  while 
southwest  from  it,  no  shipping  facilities  are  at  hand  along  the  crop 
of  the  Sewell  coal,  until  we  come  to  the  Norfolk  &  Western  Rail- 
road at  the  Kentucky  border. 

This  Sewell  bed  is  a  type  of  the  best  Pottsville  coals  in  all  of 
the  southwestern  region  of  the  State,  and,  being  low  in  moisture, 
volatile  matter,  ash,  sulphur  and  phosphorus,  they  are  necessarily 
high  in  fixed  carbon,  constituting  ideal  steam  and  domestic  fuels, 
since  they  are  practically  smokeless,  with  proper  devices  for  se- 
curing good  combustion.  They  are  the  only  coals  in  the  United 
States  which  equal  or  surpass  in  effective  heating  results  for  steam, 
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domestic  and  general  fuel  purposes,  the  best  grades  of  Cardiff  coal 
from  southern  Wales. 

With  the  exception  of  one  or  two  mines  in  northern  McDow- 
ell county,  on  the  N.  &  W.  Rjiilroad,  all  the  commercial  mines  of 
the  Sewell  coal  are  located  in  Fayette  county.  Samples  across  the 
entire  section  of  the  coal  bed  in  thirty-four  different  mines,  oper- 
ating on  the  Sewell  coal  in  this  county,  were  taken  by  A.  P.  Brady 
and  R.  W.  Edmonds,  which  samples  were  analyzed  by  Prof.  Hite 
and  his  assistants,  with  the  following  results: 

ANALYSES  OF  THE  SEWELL  COAL  SEAM. 

Th'nss 
Ash.       Sul.        Phos.      of  Seam.    B.  T.  U. 
Ft.  In. 

1. 68    o.  54        o.  023         2   10  15258 

2.34    0.55         0.055         3     o  15348 

2.42     0.62        0.005         3     6  15274 

4.42     0.75        0.005         32  15 156 

2. 03     o.  57        o.  005        39  15571 

3.12     0.63        0.006        3  10  15109 

2.64    0.68        0.017         T     7  15443 

2. 09    o.  73        o.  006        3     2  15600 

3.07    0.65        0.005        2     S'4  15130 

1.77     0.73        0.005         3   "  15439 

2.18    0.54        0.003        3     9  15573 

1.96    o.  5i         0.004        4     2  15504 

1.48    0.62        0.005         4     I  15620 

3.98  0.73  0.005  37  15048 
4.32  0.98  0.018  3  9  14893 
7. 40  o.  79  o.  015  3  9  14281 
1.59  0.53  0.005  39  15359 
4.89  9.68  0.010  2  10  15021 
2.75     0.56        0.005         39  14965 

2.44  0.85        0.004        37  15203 

1.99  0.61  0.005  50  15517 
5.98  0.98  0.005  50  14992 
3.15  0.68  0.002  4  10  15426 
2.14  0.59  0.003  52  15446 
1.72  0.55  0.006  51  15576 
8.30  2.54  0.008  5  io>^  14389 
3.36  0.77  0.006  5  ri  15225 
3. 63  0.71  o.  oil  52  15095 
2.32  0.61  0.006  55  15463 
3.14  0.69  0.006  5  I  15321 
6.06    0.86        0.003        5     6  14891 

3.45  0.91  0.005  51  15419 
5. 82  o.  79  o.  005  51  14804 
2.96    0.69        0.005        5     I  15219 


r\.iiai. 

No. 

Mois. 

V.  M. 

F.  C 

I. 

0.82 

26.83 

70.  87 

2. 

0.75 

26.54 

70.  37 

3- 

0.63 

25-74 

71.  21 

4- 

0.  61 

25-51 

69.  46 

5 

0.49 

25-99 

71-49 

6. 

0.56 

25-52 

70.  80 

7- 

0.  70 

26.  17 

70.49 

8. 

1.  01 

25-53 

71-37 

9- 

0.  67 

25-31 

70-95 

10. 

0.  61 

25-45 

72.  17 

II. 

0.73 

23-98 

73-  1 1 

12. 

0.71 

24.  12 

73-  21 

13- 

1.  04 

24.85 

72.63 

14. 

0.75 

24-39 

70.88 

15- 

0.74 

28.58 

66.36 

16. 

0.  50 

24.  61 

67.49 

17- 

0.  74 

27.09 

70.  58 

18. 

0.  67 

23.  40 

71.04 

19- 

0.  96 

25-  14 

71-  15 

20. 

0.87 

26.  91 

69.78 

21. 

0.89 

22.54 

74.  58 

22. 

0.53 

19.41 

74.08 

23- 

0.48 

22.09 

74-28 

24. 

0.73 

20.  67 

76.46 

25- 

0.71 

24-23 

73-34 

26. 

0.  61 

21.31 

69.78 

27. 

0.77 

21.  29 

74-  5« 

28. 

0.  67 

21-37 

74-33 

29. 

0.  67 

22.  91 

74-  10 

30. 

0.  76 

21.  18 

74- 92 

31- 

0.  76 

21.  55 

71-63 

32- 

0.  54 

21.50 

74- 51 

33- 

0.  64 

21.33 

72.  2  1 

34. 

0.  46 

21.  46 

75-  12 

A'v'g      0.69         23.95       72.04        3.22    0.74        0.008 
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LOCATION  OF  SAMPLES  IN  FAYETTE  COUNTy,   W.   VA. 

Analyses 
No. 

1.  From  Cook  mine,  Cook  &  Sons,  Gaymont. 

2.  From  Elmo  mine,  New  River  Mining  Co.,  Elmo. 

3.  From  Michigan  mine,  Michigan  C.   Co.,  one-half  mile  be- 

low Fayette  station. 

4.  From  Newly n  mine,  Newlyn  C.  Co.,  three-fourths  mile  be- 

low Fayette  station. 

5.  From  Nuttallburg  mine,  Nuttallburg  C.  &  C.  Co.,  Nuttall- 

burg. 

6.  From  South  Nuttall  mine.  Brown  C.    Co.,   South   Nuttall. 

7.  From  Boone  mine,  Boone  C.  &.  C.  Co.,  Boone. 

8.  From  Keeneys  Creek  mine,  Nuttallburg  C.  &.  C.  Co.,  Keen- 

eys  Creek. 

9.  From  Chapman  mine,  Chapman  C.  &  C.  Co.,  three-fourths 

of  a  mile  west  South  Caperton. 

10.  From  New  Sugar  Camp  mine,  Victoria  C.  &  C.  Co.,  South 

Caperton. 

11.  From  South  Caperton  mine,  Victoria  C.   &  C.   Co.,    South 

Caperton. 

12.  From  Cunard  mine,  Cunard  C.  Co.,  Sewell. 

13.  From  Brooklin  mine,  Brooklin  C.  &  C.    Co.,  East  Sewell. 

14.  From  Quarrier  mine.    Both  well  C,    Co.,    one-fourth   mile 

northwest  of  Dubree. 

15.  From  Dubree  mine,  Both  well  C.  Co.,  Dubree. 

16.  From  No.  1  mine,  Ballinger  C.  Co.,  Ballinger. 

17.  From  Smokeless  mine,  Smokeless  C.  Co.,  Winonia. 

18.  From  Longdale  mine,  Longdale  Iron  Co.,  Clifftop. 

19.  From  Kay-Moor  mine.  Low  Moor  Iron  Co.,  Kay  Moor. 

20.  From  Blume  mine,  Blume  C.  &  C.  Co.,  Lookout. 

21.  From  No.  2  mine,  W.  P.  Rend,  two  miles  up  Rush  creek. 

22.  From  Sugar  Creek  mine,  Sugar  Creek  C.  &  C.  Co.,  one-half 

mile  northwest  of  Mt.  Hope. 

23.  From  Killside  mine,  McKell  C.  &  C.  Co.,  Killside. 

24.  From  Sun  mine,  Sun  C.  &  C.  Co.,   one-fourth  mile  south 

of  Sun. 

25.  From  No.  3  mine,   Thurmond  C.   Co.,   one  mile  west  of 

Thurmond. 
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26.  From  Derryhale  mine,   McKell  C.   &   C.    Co.,   two  miles 

south  of  Thurmond. 

27.  From  Turkey  Knob  mine,  Turkey  Knob  C.  ct  C.   Co.,   ten 

miles  south  of  Thurmond.- 

28.  From  No.   1  mine.    Prudence  C.   &  C.    Co,,  one-half  mile 

south  of  Harvey. 

29.  From  No.  1  mine,  Harvey  C.  &  C.  Co.,  one-half  mile  south 

of  Harvey. 

30.  From  Star  mine,  Star  C.  it.  C.  Co.,  Red  Star. 

31.  From  No.  2  mine,  ColHns  Colliery  Co.,  Glen- Jean. 

32.  From  No.  1  mine,  Dunloop  C.  &  C.  Co.,  Dunloop. 

33.  From  White  Oak  mine,  White  Oak  Fuel  Co.,  one-half  mile 

southeast  of  Oak  Hill. 

34.  From  ^IcDonald  mine,  McDonald  Colliery  Co. ,  McDonald. 

The  averages  of  these  analyses  compare  as  follows  with  those 
obtained  by  McCreath  and  the  Maryland  Steel  Company,  for  the 
same  coal  bed  on  the  Gauley  waters  farther  east: 

Hite,         McCreath,     McCreath,     Md.  Steel  C 
34  samps.      47  samps.      18  samps.        18  samps. 

Moisture  0.69  i.  S30  i.  6or  

Volatile   Matter..  23.  95  27.  1 14  27.  614  27.  620 

Fixed  Carbon 72.  040  66.  617  66.  351  68.  660 

Ash 3.320  3.615  3.720                3.710 

Sulphur 0.740  0.801  0.718                0.742 

Phosphorus 0.008  0.007  o.  oio                0.0104 

These  results  agree  very  closely,  except  as  to  moisture  and 
volatile  matter,  and  of  course  the  increase  in  these  for  the  Gauley 
coal,  is  accompanied  by  a  proportional  decrease  in  the  amount  of 

FIXED  CARBON. 

The  excess  of  moisture  shown  for  the  Gauley  coals,  is  due  to 
the  fact  that  the  samples  were  in  all  cases  taken  from  the  crop  of 
the  beds,  where  thay  had  absorbed  much  more  than  the  normal 
amount  of  water  consequent  upon  their  weathered  condition,  and 
the  only  wonder  is  that  the  amount  was  not  larger.  The  increase 
in  volatile  matter  is  due  to  a  regional  increase  to  the  northeast, 
the  same  regional  decrease  being  continued  southwestward  to  Mc- 
Dowell county,  where  the  same  bed  (Sewell),  as  well  as  all  the 
other  Pottsville  coals,  has  about  five  to  six  per  cent  less  volatile 
matter  than  it  has  in  the  central  or  New  river  district,   as  may  be 
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observed  by  the  analyses  given  on  subsequent  pages,  for  the  Mc- 
Dowell county  coals. 

The  Sewell  coal  in  the  Xew  river  mining  district  varies  in 
thickness  from  two  to  six  feet,  and  rarely  has  any  parting  slates, 
except  where  it  attains  a  thickness  of  five  to  six  feet,  when  a  thin 
(two  to  three  inches)  slate  often  makes  its  appearance  eight  to  ten 
inches  above  the  bottom  of  the  bed,  wbile  frecjuently  there  is  a 
thin  bony  layer  at  the  extreme  top  of  the  seam. 

The  pavement  of  this  bed,  unlike  any  of  the  other  Pottsville 
seams  below  it,  is  extremely  smooth  and  regular,  quite  as  much 
so  as  that  of  any  beds  in  the  Kanawha  or  Allegheny  series  above, 
and  this  feature  adds  greatly  to  the  coal  as  a  mining  proposition, 
and  thus  permits  of  successful  mining  ventures  on  this  coal  when 
not  more  than  two  feet  thick. 

This  bed  is  mined  by  some  deep  shafts  in  the  region  of  Glen- 
Jean,  Fayette  county,  along  the  waters  of  Dunloup  creek  and  its 
tributaries. 

The  following  record  of  a  diamond  drill  hole  bored  for  E.  B, 
Hawkins  near  Oak  Hill,  Fayette  county,  and  kindly  given  the  Sur- 
vey by  Messrs.  Clark  and  Krebs,  civil  and  mining  engineers  of 
Kanawha  Falls,  will  serve  to  show  the  rock  succession  in  these  deep 
shafts: 

Ft.  In. 

Surface 13  7 

Sandstone,  very  hard  and  broken  up 98  5 

Conglomerate,  spots  of  fireclaj-  5  2 

Coal  o  6 

Conglomerate,  spots  of  fireclay 6  2 

Gray  sandstone 18  11 

Fireclay 3  11 

Fine  gray  sandstone,  seams  of  slate 62  11 

Slate,  seams  of  gray  sandstone 5  6 

Slate  II  II 

Sandstone  and  slate  mixed 6  o 

Slate  and  fireclay  10  o 

Sandstone,  streaks  of  slate 95  2 

Coal  o  2 

Gray  sandstone 8  2 

Sand,  slate,  and  slate  mixed 2  10 

Coal,  Sewell 4  4 

Slate o  10 

Fine  gray  sandstone,  broken  up 44  8 

Fine  gray  sandetone,  slate  mixed 5  4 

Slate,  spongy 17  4 

Sandstone  and  slate,  mixed 2  8 

Slate,  little  streaks  of  sandstone 8  7 

Fijeclay  and  slate,  mixed 11  8 

Gray  sandstone  and  pea  conglomerate  {^Raleigh) 72  2 
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Gray  sandstone,  seams  of  coal,  spots  of  fiireclay  5  10 

Slate 8  o 

Coal  {Bcckley\ 4  2 

Slate  and  fireclay 6  3 

Total 541     2 

The  coal  near  the  base  of  this  section  is  supposed  to  be  the 
Beck  LEY  ]5ED,  otherwise  known  as  the  Wiiitp:stick  seam,  from  its 
occurrence  along  the  creek  of  that  name,  in  Raleigh  county. 

The  Sewell  seam  is  caught  in  the  high  knobs  around  Beckley, 
but  has  not  been  mined  to  any  extent,  since  it  does  not  appear  to 
be  more  than  two  feet  thick,  judged  by  the  "blossom"  it  makes 
along  the  })ul)lic  road  between  Beckley  and  McDonald. 

Just  what  area  and  thickness  of  coal  may  occur  at  the  horizon 
of  the  Sewell  seam,  between  the  New  and  Tug  rivers  through 
Raleigh,  Wyoming  and  McDowell  counties,  no  one  can  yet  say, 
but  there  is  no  reason  why  a  large  area  of  it  may  not  exist,  since 
this  seam  is  reported  by  M.  R.  Campbell  as  i3resent  on  the  Wind- 
ing Gulf  branch  of  Rock  Castle  creek,  a  tributary  of  theGuyandot 
river  in  Wyoming  county,  where  it  exhibits  the  following  structure: 

Ft.   In.       Ft.   In. 

Sandstone  

Coal... o  10     \ 

Shale    09      \     3  II 

Coal 2     4     j 

The  inference  that  it  is  persistent  southwestward  to  a  greater 
or  less  extent,  is  also  strongly  supported  by  its  northeastern  exten- 
sion from  New  river  through  Nicholas,  Greenbrier  and  Webster 
counties,  and  possibly  as  far  north  as  the  Rich  mountain  region 
just  west  from  Beverly,  in  Randolph  county. 

The  mining  operations  on  New  river  have  illustrated  llic  fact 
that  this  coal  may  be  counted  as  commercially  valuable,  on  ac- 
count of  its  great  j)urity,  when  not  more  than  two  feet  thick,  and 
since  tliis  coal  is  found  in  McDowell  county,  on  the  Tug  river,  with 
a  thickness  of  two  feet  and  more,  there  must  be  much  of  the  in- 
termediate region  where  its  thickness  will  exceed  this  minimum 
figure. 

In  the  section  at  Welch,  McDowell  county,  given  on  page  620, 
it  a] (pears  to  be  split  by  forty  feet  of  shales  and  sandstones  into 
two  beds,  bolli  of  which  liave  been  ((jiciicd  mid  found  to  be  good 
coal,  but  neitlier  of  wliicli  has  yet  been  mined. 
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About  four  and  a-half  miles  below  Welch,  both  the  Davy 
Crockett  and  the  Antler  Coal  Companies  have  mines  on  the  Sewell 
SEAM,  sixty  feet  above  the  Welch  bed.  It  is  there  four  to  four  and 
a-half  feet  thick,  but  split  with  several  inches  of  shale  near  the 
middle.  It  is  possible  that  the  two  distinct  seams  shown  in  the 
Welch  section,  page  620,  have  here  come  together. 

The  Sewell  coal  is  most  probably  the  one  mined  by  Dr.  laeger, 
near  the  mouth  of  Mgger  branch,  two  and  a-half  miles  below 
Jaeger  station,  McDowell  county,  where  it  is  only  thirty  feet  above 
track  level,  and  soon  disappears  under  Tug  river  to  the  west. 

The  coal  has  the  following  structure  at  Dr.  laeger' s  bank: 

Ft.   In.       Ft.  In. 

Sandy  shales,  fossil  plants lo    o 

Coal  I     9     ] 

Slate 03      y      2  10 

Coal o  10     J 

Above  the  coal,  at  eighty  feet,  a  succession  of  great  massive 
sandstones  begin  and  extend  to  500  feet  above  the  Jaeger  coal  bed, 
where  we  come  to  the  base  of  a  great  coarse,  brown,  iron  stained 
cliff,  100  feet  high,  which  appears  to  be  the  top  of  the  Pottsviile 
series,  and  probably  the  Dotson  sandstone  of  Campbell. 

The  Sewell  seam,  having  the  composition  shown  by  the  analy- 
ses given  above,  is  naturally  an  excellent  coking  coal,  since  it 
everywhere  possesses  the  soft,  columnar  structure,  typical  of  good 
coking  coals.  The  following  analyses  are  reported  by  Prof.  Hite, 
from  samples  of  Sewell  coke  collected  by  Messrs.  A.  P.  Brady  and 
R.  W.  Edmonds,  in  the  New  river  district: 

COKE  FROM  SE\VEI.L  SEAM. 
Analyses  Coking 

No.  Mois.      V.  M.     F.  C.      Ash.      Sul.      Phos.  time. 

1 0.05  0.84  93.94  5.17  0.68  o.  GIG  72  hrs. 

2 G.  II  I.  17  89. 87  8.85  0.63  0.013  " 

3 0.12  0.59  91.82  7.47  0.76  o.  on  48  hrs. 

4 0.07  o.  78  90.37  8.  78  1.02  G.  005  " 

5 o.  06  O.St  91.33  7.80  0.81  0.009  72  lirs. 

6 o.  II  0.68  92.71  6.50  0.80  0.006  " 

7  0.16  0.93  92.03  6.88  1.06  0.006  " 

8 o.  08  o.  73  92.89  6.30  o.  66  G.  014  " 

9 o.  10  1.27  91.89  6.74  o.  60  0.008  " 

10 0.07  I.  18  88.60  10.15  0.54  0.012  " 

II 0.13  0.92  92.09  6.86  0.56  0.007  48  hrs. 

12 0.52  2.83  87.73  8.92  0.83  0.013  72  hrs. 
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LOCATION  OF  SAMPLES,   ALL  FROM  FAYETTE  COUNTY. 

Analyses 
No. 

1.  From  Victoria  C.  &  C.    Co.   ovens,   one-half  mile  east  of 

Caperton. 

2.  From  Longdale  Iron  Co.  ovens,  Sewell. 

3.  From  Harvey  C.  &.  C.  Co.  ovens,  Harvey. 

4.  From  Collins  Colliery  Co.  ovens,  Glen- Jean. 

5.  From  Turkey  Knob  C.  &  C.  Co.  ovens,  Turkey  Knob. 

6.  From  McDonald  Colliery  Co.  ovens,  McDonald. 

7.  From  Sun  C.  &  C.  Co.  ovens,  Sun. 

8.  From  W.  P.  Ptend  ovens,  two  miles  up  Rush  creek. 

9.  From  Brooklyn  C.  &  C.  ovens,  Brooklyn. 

10.  From  Low  Moor  Iron  Co.  ovens,  Kay-Moor. 

11.  From  Chapman  C.  &  C.  Co.  ovens,  Chapman. 

12.  From  Low  Moor  Iron  Co.  ovens,  Fayette. 

The  average  of  these  twelve  samples  gives  the  following: 

Moisture  o.  14 

Volatile  matter  i.  06 

Fixed  carbon 91.  26 

Ash ••'7-54 

Sulphur   0.75 

Phosphorus o.  0095 

A  result  which  speaks  for  itself  in  revealing  a  coke  of  the  high- 
est purity,  which  could  be  mixed  to  great  advantage  with  those 
having  more  ash,  and  consequently  greater  sustaining  power  in  the 
blast  furnace.  For  all  purpo-ses  for  which  coke  is  desired,  except 
where  great  weight  is  to  be  sustained,  in  the  very  high  iron  fur- 
naces, no  better  or  purer  coke  can  be  found,  though  of  course,  the 
Quinnimont  (Firecreek),  Pocahontas  and  other  Pottsville  coals  of 
West  Virginia,  furnish  coke  of  practically  the  same  quality. 

As  already  stated,  Mr.  David  White,  the  eminent  paleobota- 
nist,  correlates  the  Sewell  coal  bed  with  the  famous  Sliaron  coal 
horizon  of  western  Pennsylvania  and  eastern  Ohio,  from  a  wide 
study  of  the  fossil  plants,  and  also  with  the  horizon  of  the  main 
Sewanec  coal  of  Tennessee,  and  the  "coal  bearing  shale"  of  Wash- 
ington county,  Arkansas.*  Mr.  White  gives  the  following  list  of 
fossil  plants  found  by  him  in  the  shales  accompanying  the  Sewell 
coal  at  the  several  mines  in  the  New  river  district: 

*See  Mr.  White's  interestinj^  paper  on  "The  Pottsville  Series  .Along  New 
River,"  published  in  the  Bulletin  of  the  Geological  Society  of  America,  Vol. 
VI.,  pp.  305-320. 
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Species.  ^Localities. 

Eremopteris  ci.elegans  (Ett.  )  Schimp. ,  form H. 

"  cheathanii,'L,:s. X,  C. 

Sphenopteris  hoeninghausii,  Brongn Th. 

"  ci.  larischii  {SiMT.  )L,x H. 

"  microcarpa,  Lx ....H. 

"  flexicaulis,  Lx H. 

' '  cf .  royi,  Lx X. 

*'  communis,   Lx X. 

Pseudopecopteris  muricata  (Brongn.  )  Lx.  ,  form Th,  H,  C. 

.1  K  If  1  1  li  p 

"  wflczY^w/a  of  Lesquereux,  form  Th,  X. 

"  dimarpha,  Lx Th,  TK. 

Neu7Vpteris  elrodi,  Lx.,  form Mc,  Th,  C. 

"  n.  sp.  ,  Lx Mc 

"  bifot?nis,  Lx.,  form  Mc,  C. 

"  smithsii,  Lx.,  form Mc,  TK,  SC,  H,  X. 

"  n.  sp Th. 

Odontopteris  newberryi,  Lx.  (?)  Mc. 

Callipteridium  n.  s^. ,  Lx C,  X. 

"  n.  sp C. 

Alethopteris  ci.  lonchUica,  (Schl.  )  Goepp Th,  Mc,  X. 

"  evansii,  Lx C,  X. 

Pecopteris  (?)  serrulata  Hartt,  non  Herr,  nee  (Lx.  ) 

Schimp Th. 

Calamities,  sp Th,  X. 

Asterophyllites  erectifoliiis,  Andr Mc,  TK,  H,  Th. 

"  gracilis,  Lx.  ,  nee  (Stb.  )  "Brongn Mc. 

Annularia  ci.ramosa,  Weiss Mc,  Th. 

"         radiata  iBrongn.  )  Stb Th. 

Qialainostackys  laficeolata,  Lx Th,  H. 

Macrostachya,    n.  sp C. 

Shenophyllum,  n.  sp H. 

Lepidodendroft  veltheiniianiim ,  Stb.  ,  form C,  X. 

"  Stembergii,  Brongn  SC. 

Lepidophyllu7n,  n.sp Th. 

"  campbellianuni ,  Lx SC. 

Sigillai'ia,  di.reticp.lata,  Lx.,  nee  (Stb.  jMill C. 

"      dentata,  Xewb.  (?) Mc. 

Whittleseya  elegajis,  Xewb Mc. 

Rhabdocarpus  n.  s^ TK,  Mc,  H,  SC,  Th. 

n.sp.  ,  Lx Mc,  SC. 

Trigonocarpus  olivicsformis ,  L.  and  H.  (?) TK,  Mc  (?j,  H.  Th. 

Cardiocarpiis  eloJigatus,  Xewb Mc,  TK. 

"  mitior,  Xewb.  (?)  TK. 

"  cf.  bicuspidatus,  (Stb.  )  Xewb SC. 

*  G— Cunard  ;     H— Harvevs;     Mc— McDonald;       X'     Xuttall;     SC— 
Stone  Cliff;     Th— Thurmond;     TK— Turkey  Knob. 
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THE  WELCH  COAL. 

In  the  New  river  region  no  coal  beds  are  known  between  the 
Sewell  seam  and  the  top  of  the  Raleigh  sandstone  fifty  to  seventy- 
five  feet  below,  but  in  McDowell  county,  and  the  adjoining  region 
in  Tazewell  county,  Virginia,  M.  R.  Campbell  describes  an  impor- 
tant coal  horizon  which  comes  just  above  the  great  Raleigh  sand- 
stone, and  attains  its  thickest  development  on  Dismal  creek,  Taze- 
well county,  where  it  is  much  split  with  shale  and  bony  partings. 
The  same  coal,  according  to  Mr.  Campbell,  occurs  in  the  hills  at 
Welch,  where  it  lies  nearly  600  feet  above  Tug  river,  and  is  mined 
for  local  supply  by  J.  H.  Mitchell  &  Co.  It  has  been  designated 
from  this  locality  as  the  Welch  coal,  since  this  is  a  better  term 
than  "Dismal  creek,"  which  Mr.  Campbell  indirectly  suggests  as 
its  name.  The  coal  shows  the  following  structure  at  the  Mitchell 
mine: 

Ft.   In.       Ft.   In. 

Coal    I     3     ] 

Bone 04       -31 

Coal  I     6      ] 

The  upper  bench  of  the  coal  is  the  better  fuel,  having  less  ash 
and  bony  material  than  the  lower. 

The  Tazewell  folio,  by  Mr.  Campbell,  gives  the  following  analy- 
sis of  the  coal  at  Welch: 

Moisture  o.  21 

Volatile  matter 19-32 

Fixed  carbon 70.  42 

Ash 10.  05 

Total 100.  00 

Sulphur o.  73 

Phosphorus   trace 

This  coal  is  mined  on  a  commercial  scale  by  several  com- 
panies below  Welch,  at  Short  creek,  Davy,  Roderfield,  Twin 
Branch,  Big  Sandy,  Tug  river  and  other  localities,  where  it  ha.*^  de- 
scended to  within  200  to  250  feet  above  the  level  of  Tug  river. 
The  coal  varit-s  in  thickness  from  three  to  three  and  a-half  feet, 
and  usually  has  one  or  two  slate  partings  in  its  lower  half.  Al- 
though thin,  it  furnishes  a  coal  of  great  excellence,  as  may  be  seen 
fnjm  the  analyses  of  samples  collected  by  S.  D.  and  \.  P.  Brady, 
and  reported  by  Prof.  Ilite  as  follows: 


IS.  75 

75.22 

.5.87 

1-34 

.0058 

15230 

1 8.  90 

77-50 

3-4« 

0.58 

.  0027 

15487 

18.  72 

11  ■^■2. 

3-51 

0.65 

.005 

15584 

17.70 

78.17 

3-92 

1.63 

.0025 

15308 

17.42 

78.00 

4.29 

0.54 

.  004 

15340 
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Name  of  Mine.  Mois.      V.  M.      F.  C.      Ash.      Sul.      Phos.      B.  T.  U. 

Cambridge 16 

Big  Sandy  12 

Tug  River   25 

ShortCreek 21 

Davy  Crockett  29 

Twin  Branch 16       17.49     78-63     3.72       0.59     .005       15272 

This  coal,  which  islocallj''  termed  the  "Tug  River  Smokeless" 
seam,  is  not  mined  at  present  west  from  the  plant  of  the  Cam- 
bridge Coal  Co.,  below  Roderfield,  and  it  doubtless  decreases  in 
thickness,  and  becomes  too  thin  for  commercial  mining  before  its 
horizon  passes  under  the  Tug  river,  not  far  below  laeger. 

It  is  possibly  this  bed  which  occurs  in  a  cut,  one  mile  and  a- 
half  above  Wilmore,  where  two  layers  of  good  coal  are  visible, 
the  upper  twelve  inches  thick,  and  the  lower  one  fifteen  inches, 
but  separated  by  twelve  feet  of  shales  and  sandy  beds. 

About  one  mile  and  a-half  below  laeger,  a  coal  bed  split  with 
three  to  four  feet  of  shales,  and  lying  five  feet  above  a  very  mas- 
sive sandstone,  dips  under  the  track  and  is  seen  to  the  west  no 
more.  It  is  probably  this  same  Welch  coal,  since  one-half  mile 
farther  below,  and  sixty  feet  higher,  we  find  a  coal  bed  mined  by 
Dr.  laeger  which  would  correspond  to  the  Sewell  seam. 


THE  BECKLEY  COAL. 

In  the  region  around  Beckley,  Raleigh  county,  and  especially 
along  the  AVhitestick  branch  of  Piney  creek,  a  coal  occurs  a  short 
distance  below  the  Raleigh  sandstone,  which  appears  to  have  con- 
siderable importance.  It  is  extensively  mined  by  the  Raleigh  Coal 
and  Coke  Company,  M.  T.  Davis  &  Company,  and  others,  and 
varies  in  thickness  from  three  to  six  feet,  being  generally  single 
bedded.  Mr.  A.  P.  Brady  gives  it  the  following  section  at  the  No. 
2  mine  of  the  Raleigh  Coal  and  Coke  Company,  near  Beckley: 

Ft.  In. 

Sandstone 

Slate 

Coal  o     0% 

Slate o     oyi 

Coal  6     o 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows: 
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Moisture  0.58 

Volatile  matter  18.04 

Fixed  carbon 78-95 

Ash    2.43 


Total 100.  00 

Sulphur    77 

Phosphorus 005 

B.T.U 15534 


Some  operators  claim  that  the  Beckley  coal  is  none  other  than 
the  Quinnimont,  or  Fire  creek  seam,  with  the  interval  between  it 
and  the  Sewell  bed  greatly  diminished,  but  Mr.  Campbell  gives  a 
series  of  sections  in  the  Raleigh  folio,  which  would  appear  to  dem- 
onstrate the  correctness  of  his  views,  viz.,  that  the  Beckley  coal 
belongs  directly  under  the  Raleigh  sandstone,  and  approximately 
200  feet  above  the  Quinnimont  hed. 

The  coal  is  locally  known  as  the  "Whitestick"  seam,  from  its 
development  along  tlie  waters  of  that  creek. 

Messrs.  Clark  and  Krebs  of  Kanawha  Falls,  who  have  pros- 
pected much  in  Raleigh  and  adjoining  counties,  report  this  coal  as 
having  a  very  large  development  southward  from  Beckley. 

Mr.  M.  R.  Campbell  states  (in  the  Raleigh  folio,  page  8)  that 
this  bed  occurs  on  Rock  Castle  creek,  near  Pineville,  Wyoming 
county,  where  it  exhibits  the  following  structure: 

Ft.  In. 

Sandstone 

Shale  and  bone o    9 

Coal 2     2 

Throughout  the  Gauley  coal  field  described  by  d'Invilliers, 
the  coal  which  he  names  No.  2  or  first  helow  the  Gauley  (Sewell) 
scam,  at  an  interval  of  130  to  190  feet,  would  correspond  to  this 
Beckley  coal  bed,  and  hence  it  does  not  appear  to  have  much  im- 
portance east  from  New  river. 

THE  QUINNIMONT  (FIRE  CREEK)  COAL. 

At  an  interval  of  aV»out  200  feet  below  the  Beckley  seam,  and 
375  feet  Ix'low  the  Sewell  Ix-d,  there  occurs  along  New  river  an  iin- 
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portant  and  widely  persistent  coal  bed,  which  was  first  mined  on  a 
commercial  scale  high  up  in  the  New  river  hills,  at  Quinnimont, 
Fayette  county,  1000  feet  above  the  level  of  New  river,  and  620 
feet  above  the  top  of  the  Mauch  Chunk  red  shales.  Hence  the  coal 
in  question  has  generally  been  called  the  Quinnimont  seam,  al- 
though the  mine  in  the  summit  of  the  mountain  near  Quinnimont, 
its  type  locality,  has  long  since  been  exhausted  and  abandoned. 

Later  in  the  mining  history  of  New  River,  a  coal  bed  was 
opened  in  the  hills  along  Fire  creek,  which  puts  into  New  river 
sixteen  miles  below  Quinnimont,  and  as  the  coal  operators  were 
not  sure  of  its  identity  with  the  Quinnimont  bed,  they  called  it 
the  Fire  creek  seam.  Subsequent  mining  developments  in  the 
New  river  district  appear  to  leave  no  doubt  about  the  identity  of 
the  two  beds,  since  both  lie  at  the  same  (600  feet)  interval  above 
the  Mauch  Chunk  red  shales,  and  this  stratigraphic  determination 
is  confirmed  by  the  fossil  plants,  according  to  the  results  obtained 
in  their  study  by  Mr.  David  White,  so  that  the, term  Fire  creek 
should  give  way  to  Quinnimont  on  the  basis  of  priority,  the  name 
first  given  the  coal  by  Prof.  William  M.  Fontaine,  although  the 
term  Fire  creek  is  so  much  used  by  the  operators  that  it  will  prob- 
ably remain  in  common  use. 

The  coal  bed,  as  mined  in  the  old  workings  at  Quinnimont,  is 
split  with  two  or  three  layers  of  shale  and  fireclay  slates,  and  the 
available  coal  varies  in  thickness  from  two  and  a -half  to  four  and 
a- half  feet.  The  mining  operations  now  in  progress  upon  this  bed 
along  the  main  valley  of  New  river,  and  up  its  tributary  streams, 
reveal  this  coal  generally  as  a  single  bedded  seam  of  most  excel- 
lent quaUty,  and  varying  in  thickness  from  two  and  a-half  feet  to 
five  feet.  It,  like  the  Beckley  and  Sewell  seams  above,  thins  away 
and  fades  out  of  the  section  in  passing  down  New  river  northwest- 
ward, long  before  its  horizon  dips  down  to  water  level. 

The  upper  portion  of  the  seam  is  generally  a  Uttle  softer  than 
the  rest  of  the  bed,  so  that  it  has  usually  been  termed  "top"  coal, 
for  twelve  to  fourteen  inches,  by  Messrs.  A.  P.  Brady  and  R.  W. 
Edmonds,  who  collected  the  samples  for  analysis,  and  measured 
the  thickness  of  this  coal  at  the  several  mines  (all  of  which  are  in 
Fayette  county,  except  the  two  last,  which  are  in  Raleigh),  given 
in  the  following  table,  showing  the  composition  of  the  coal,  as 
reported  by  Prof.  Hite: 


670 


THE  POTTSVILLE  SERIES. 


Analyses 
No. 


QUINNIMONT  (FIRE  CREEK)  COAL 
Mois.      \'.  M.      F.  C.      Ash.      Sul.      Phos 


I o.  82 

2 0.51 

3  0.57 

4 o.  70 

5 0.57 

6 o.  44 

7 0.82 

8 o.  38 

9 0.75 

10 o.  62 

II 0.83 

12 o.  44 

13 0.59 

14 o.  69 

15 0.61 

16 o.  62 

17 0.56 

Average  ..   o.  60 


20.55 

20.  27 
20.95 

21.  64 

21.35 
20.73 
20.  08 
20.  71 
19.  16 
18.03 
19.  26 

21.43 
17.88 
19.29 
19.72 

18.57 
18.36 


74.  II 
76.67 
72.36 
76.46 

74.31 
77.  20 
74-65 
72.  21 
75.63 
76.59 
70.95 
74.21 

78.57 
75- 42 
75.37 
78.36 
75-73 


4-52 
2.55 
6.  12 

1.  20 
3-77 
1.63 
4.45 
6.  70 
4.46 
4-76 
8.96 

3.92 

2.  96 
4.  60 
4.30 
2.45 
5.35 


0.55 
0.58 

0.95 
o.  64 
o.  91 
0.77 
o.  63 

0.48 
0.63 
0.71 

o.  96 

0.55 
0.52 
0.77 

o.  60 
o.  62 

0.59 


0.024 
o.  007 
o.  130 
o.  002 
o.  007 

0.003 
0.056 
o.  020 
o.  008 
o.  019 
o.  152 

0.033 

o.  010 
o.  046 
o.  006 
o.  014 

0.063 


Th'nss 
of  seam. 


Ft.   In. 


6 
6 
2 

3 
4 
i>^ 


4  II 
4  I 
3     9 

3  11^ 

4  4 
3  II 
3     5 


6 
o 


B.  T.  U. 


15098 
15500 
14758 
15504 
15327 
15476 
15125 
14964 
15101 
15080 
14833 
i5'47 
15334 
15455 
15208 
15438 
15182 


19.  93     75.  20      4.  27    o.  67     o.  035 


LOCATION  OF  S.^MPLES. 

Analyses 
No. 

1.  From  Fire  Creek  mine,  Fire  Creek  C.    it   C.   Co.,   one-half 

mile  east  of  Fire  Creek. 

2.  From  Central  mine,   Central  Coal  Co.,   three-fourths  of  a 

mile  below  Beury. 

3.  From  Echo  mine,  Echo  C.  &  C.  Co.,  Beury. 

4.  From  Big  Bend  mine,  Big  Bend  C.  Co.,  at  Dimmick,   two 

miles  west  of  Thurmond. 

5.  From  No.   2  mine,   Thurmond  C.   Co.,   one  mile  west  of 

Thurmond. 

6.  From  No.  1  mine,  Beury  C.  &  C.  Co.,  Stone  ClifT. 

7.  From  Beechwood  mine,    Beechwood  C.  A:  C.   Co.,   Clare- 

mont. 

8.  From  Alaska  mine,  Alaska  C.  it  C.  Co.,  Alaska. 

0.         From  Robins  mine,    Robins  C.  Co.,   three  miles   east  of 
Quinniniont. 

10.  From  Laurel  Creek  mine,   Laurel  Creek  C.  Co.,  four  miles 

east  of  Quinnimont. 

11.  Fro/u  Big  "Q"  mine,  (Quinnimont  C.   Co.,  five  miles  east 

of  (Quinnimont. 
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12.  From  No.  1  Buffalo  mine,    Ephraims  Creek  C.  &  C.  Co., 

one-half  mile  west  of  Thayer. 

13.  From  Slater  mine,  New  River  Colliery  Co.,  Thayer. 

14.  From  Greenwood  mine.  Greenwood  C.  Co.,  Lawton. 

15.  From  No.  5  mine,   W.  P.   Rend,   one-half  mile  up  Rush 

creek. 

16.  From  Royal  mine.   Royal  C.  &  C.  Co.,  south  side  of  river 

at  Prince. 

17.  From  No.   3  mine,  Wright  C.  &  C.  Co.,  three  miles  south 

of  Prince. 

These  analyses  reveal  a  coal  of  very  high  character,  the  im- 
purities of  all  kinds  being  quite  low,  and  thus  comparing  favorably 
with  the  Sewell  coal.  The  volatile  matter  in  the  Quinnimont  bed 
is  about  four  per  cent,  lower  than  in  the  Sewell  seam  of  the  same 
region,  and  hence  the  former  exceeds  the  latter  in  the  quantity  of 
fixed  carbon. 

The  Quinnimont  coal  also  makes  an  excellent  coke,  as  may  be 
seen  by  the  following  analyses  reported  by  Prof.  Hite,  from  sam- 
ples collected  by  A.  P.  Brady  and  R.  W.  Edmonds,  the  ovens  all 
being  located  in  Fayette  county: 

COKE  FROM  QUINNIMONT  (FIRE   CREEK)  SEAM. 

Analyses  Coking 

No.                                 Mois.  V.  M.  F.  C.  Ash.  vSul.  Phos.  time. 

1 0.07  0.92  90.17  8.84  0.54  0.063  72  hrs. 

2 0.04  1.34  92.30  6.32  0.45  0.0675 

3 0.29  1.02  92.19  6.50  0.76  0.009  " 

4 0.15  0.96  93.21  5.68  0.60  0.075  " 

5 o.  II  0.67  90.68  8.54  0.86  0.099  " 

Average 0.13        0.98     91.71     7.18      0.64    0.0627 


LOCATION  OF  SAMPLES. 

Analyses 
No. 

1.  From  Fire  Creek  C.  &  C.  Co.  ovens.  Fire  Creek. 

2.  From  Beech  wood  C.  &  C.  Co.  ovens,  Claremont. 
8.         From  Beury  C.  &  C.  Co.  ovens.  Stone  Cliff. 

4.  From  Greenwood  C.  Co.  ovens,  Lawton. 

5,  From  Quinnimont  C.  Co.  ovens,  Quinnimont. 

This  coke  compares  favorably  with  that  from  the  Sewell  bed, 
the  fixed  carbon,  ash,    and  sulphur  being  practically  the  same, 
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while  the  phosphorus  is  considerably  higher  in  the  Quinnimont 
coke. 

East  from  New  river,  on  the  tributaries  of  Meadow  river  and  the 
Gauley  waters  generally,  this  coal  would  represent  the  "Laurel  vein" 
of  d'Invilliers'  report,  or  the  second  below  the  Sewell  seam.  It  ap- 
pears to  be  of  considerable  importance  in  the  high  plateau  east 
from  Cherry  river,  and  between  that  stream  and  the  waters  of  PZlk, 
where  it  frequently  has  a  thickness  of  four  to  five  feet,  though  gen- 
erally containing  some  slaty  layers  in  its  lower  half.  It  is  most 
probably  this  coal  that  has  been  mined  in  Point  mountain,  Ran- 
dolph county,  by  Vandevener,  Marshall  and  others,  to  which  ref- 
erence has  already  been  made,  and  if  the  coal  in  the  summit  of 
Rich  mountain  west  from  Beverly,  is  lower  than  the  Sewell  bed,  it 
would  represent  the  Quinnimont  seam. 

Traced  southward,  Mr.  Campbell  identifies  this  bed  with  a 
large  seam  that  has  been  opened  on  the  Guyandot  river  near  the 
western  edge  of  the  Raleigh  quadrangle,  having  the  following  sec- 
tion: 

Ft.   lu.       Ft.   In. 

Coal  411     ~1 

Bone o     1%  I 

Coal o  IO/4  [-      7     7 

Bone  and  sulphur o     3      | 

Coal  I     5     J 

The  same  coal,  according  to  Mr.  Campbell,  is  frequently  ex- 
posed on  the  head  waters  of  Piney  creek,  Raleigh  county,  showing 
three  to  three  and  a-half  feet  where  opened  on  Boyer  Fork,  the 
bottom  portion  being  occasionally  bony,  while  on  main  Piney, 
above  the  mouth  of  Laurel,  it  is  forty-two  inches  thick  with  no 
bone.  Just  west  from  this  last  locality,  the  Quinnimont  coal  has 
the  following  structure  on  the  Laurel  fork  of  Stone  Coal  creek,  ac- 
cording to  Mr.  Campbell : 

Ft.  In.       Ft.   In. 

Coal  2   111 

Shale  and  bone  o     8      V      5     7 

Coal  2    o      ) 

Near  the  Wyoming- Raleigh  county  line  at  Basin  Spring,  on 
tlie  Devil  Fork  of  the  (Juyandot  river,  the  same  authority  reports 
the  coal  as  five  feet  thick,  and  generally  present  with  agooddevel- 
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opment  on  the  head  of  Barker  creek  and  along  the  southern  por- 
tion of  the  Raleigh  quadrangle. 

In  the  Tazewell  folio,  Mr.  Campbell,  while  identifying  the 
overlying  Raleigh  sandstone  at  Welch  and  other  localities  in  Mc- 
Dowell county,  hesitates  to  identify  the  QuiNNiMONT  COAL,  and  adds 
a  new  name,  "Uj^per  Horsepen,"  for  the  coal  at  Welch,  which 
occupies  the  horizon  of  the  Quinnimont  bed  at  an  interval  of  350 
feet  below  the  top  of  the  Raleigh  sandstone,  420  feet  below  the 
Sewell  coal,  and  500  odd  feet  above  the  Pocahontas  No.  3  coal. 

This  coal  at  Welch,  which  appears  to  represent  the  Quinni- 
mont bed,  is  only  eighteen  to  thirty  inches  thick,  and  not  very- 
good,  but  was  formerly  mined  to  supply  the  town,  at  an  opening 
200  feet  above  the  level  of  Elkhorn. 

Mr.  Campbell  gives  the  following  analysis  of  the  coal  in  ques- 
tion at  Welch: 

Moisture  2.46 

Volatile  matter  , 18.  45 

Fixed  carbon 62.  93 

Ash 16.16 

Sulphur o.  54 

Phosphorus , trace. 

If  the  Upj)er  Horsepen  coal  be  the  same  as  the  bed  at  Welch 
(which  is  very  doubtful),  it  appears  to  grov\' quite  important  in  the 
region  along  the  McDowell-Tazewell  county  line,  in  the  vicinity  of 
Horsepen,  and  eastward,  where  it  is  eight  to  nine  feet  thick,  and 
has  been  confused  with  the  Pocahontas  seam  several  hundred  feet 
below.  The  coal  grows  thinner  toward  the  north,  however,  being 
only  two  feet  thick  at  Peerysdlle,  according  to  Campbell. 

In  his  paper  on  the  Pottsville  series  of  the  Xew  river  region, 
heretofore  cited,  Mr.  David  White  gives  the  following  list  of  fossil 
plants  which  he  has  found  at  the  horizon  of  the  Quinnimont  coal: 

PLANTS  OF  OUINNIMONT-FIRE   CREEK  COAL. 

Species.  *Localities. 

Adiantites  ci.  tenuifolius ,  (Goepp.  )  Schimp P,  RR,  D,  N,  FR,  H. 

Eremopteris  ci.elegans,  (Ett.  )  Schimp RR,  FR,  H. 

"  tnicrophylla,  Lx.  (?) N. 

SphenopteHshoeninghausii,  Brongn O,  P,  RR,  Bw,  H. 

"  dicksonioides.  (Goepp.  )  Schutze,  form..FC. 

microcarpa,  Lx Q(?),  FR,  RR,  By(?). 

"  divaricata  oi  Lesquereux  P,  8C. 
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Sphawpteris patenthsima,  (  Ett.  )Schimp.,necGoepp  P,  RA,  FR. 
"  ci.goeppcrti,  (Ett.  )  Schimp.  non  Dunk., 

nee  (Munst.  )  Geiii SC,  N. 

Pseudopecopteris  muricaia,  (Broiign.  )  Lx.  ,  form Bw,  RA,  P,  RR,  D,  N. 

D,  RR,  RA. 

cf.diif/orp/ia,  Lx FR,  P,  N. 

"  latifolia,  (Brongn.  )  Lx,,  form _D,  RR,  H. 

Mcgalopteris  scwellensis,  Font. ,  ( ? ) FR,  N. 

"  cf.  a'«?t'5(?«?,  Hartt  Q. 

Neuropteris  smithsii,\iK.  ,  original N,  D,  P,  SC,  RR. 

"     form H.SC,  N,  P. 

A/cihopteris,  sp Q,  SC,  N,  P. 

Boniia  radiata,  (Brongn.  )  Schimp P,  RR. 

Calainites,  sp  A,  D,  Q. 

Asterophyllites  minulus,  Andr.  (?) RR,  D,  H. 

Ecjuisdites  cl.occidentalis.  Lx D,  H. 

Calamostachys  lanccolata,  Lx.  ,  form RR. 

Annularia  ci.ramosa,  Weiss D,  H,  RR. 

n.  sp RR. 

Sphenophylluin,  n.  sp D. 

Lycopodites,n.&^.,'L,'x. P,  SC,  D,  RR 

Lepidodendfon  stern  bergii,  Brongn.,  form D,  A,  P. 

"  ci.  acuminatum,  i^Goepp.)  Newb.  nee 

Rost .'. RR. 

':  veltheimianum,  Stb Q,  RR,  H,  RA,  SC. 

Lepidostrobus  variabilis,  L.  and  H.  (.?),  form SC. 

Lepidophyllutn,  n.  sp D,  RR. 

"  campbelliatium ,  Lx D,  RR. 

Ulodendron,  sp D,  Q.  Bw. 

Halonia,  sp RR. 

Sigillaria,  sp By. 

"       cf.  dentata,  Newb By,  Bw. 

Irigonocarpus  clavatus,  Stb Q,  D. 

Rhabdocarpus,  n.  sp FR,  RR,  D. 

Carpolithes,  n.  sp.,  Lx 8C. 

IIORSEPEN  COAL  GROUP. 

Mr.  Campbell  describes  a  group  of  coals  which  attain  com- 
inercial  development  or  thickness,  in  the  southern  portion  of  Mc- 
Dowell county  and  the  adjoining  region  of  Virginia,  under  the 
term,  Horsepen  Group,  of  which  there  are  four  beds,  viz. : 

Lower  Horsepen  seam,  150  feet  above  Pocahontas  No.  3. 

*A — Alaska;  Bw — Beechwood;  By — Beurys;  D — Dimn.ock;  FC — 
I'ire  Creek;  FR— Fayette;  H— IIarvey.s(R.  R.);  N— NiiUall;  P— Prin- 
cess station;     y — Ouinniniont;     RA — Red  Ash;     RR — Rusli  Run. 
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War  Creek  seam,  270  feet  above  Pocahontas  No.  3. 

Middle  Horsepen  seam,  389  feet  above  Pocahontas  No.  3. 

Upper  Horsepen  seam,  449  feet  above  Pocahontas  No.  3. 

The  Lower  Horsepen  seam  varies  from  three  and  a-half  to  five 
feet  in  thickness,  and  is  much  spht  up  with  slate.  Its  distribution 
is  confined  to  the  region  around  Horsepen  at  the  McDowell-Taze- 
well  county  line,  and  the  valley  of  Big  creek  just  north.  It  is 
evidently  local  in  distribution,  and  of  no  great  economic  import- 
ance, unless  it  be  the  same  as  the  No.  5  coal,  along  the  eastern 
slope  of  Flat  Top  mountain,  which  on  Simmons,  Crane,  Flipping 
and  other  streams  in  Mercer  county,  has  a  thickness  of  four  to  five 
feet  at  180  feet  above  the  Pocahontas  seam. 

The  War  creek  seam  is  a  much  better  coal  than  the  Lower 
Horsepen,  and  has  a  thickness  of  four  and  a-half  to  five  feet  with- 
out shale  partings,  as  exposed  along  War  creek,  and  on  Dry  Fork 
near  Peeryville,  where  it  has  been  dug  from  the  bed  of  the  stream 
for  domestic  use. 

The  Middle  Horsepen  bed,  like  the  lower  one,  is  frequently 
much  split  with  shale  partings,  although  at  Horsepen  it  has  four 
feet  of  clean  coal,  and  gives  the  following  analysis,  according  to 
Campbell: 

Moisture o.  15 

Volatile  matter  25.  61 

Fixed  carbon 68.  54 

Ash 5.70 

Sulphur   O- 94 

Phosphorus trace. 

The  distribution  of  this  coal  is  confined  to  the  southern  por- 
tion of  McDowell  county. 

The  Upper  Horsepen  coal,  as  already  stated,  cannot  be  the 
same  as  the  Quinnimont  seam,  unless  Mr.  Campbell  is  correct  in 
identifying  it  with  the  thin  seam  in  the  hills  at  Welch.  Of  this, 
there  is  much  doubt,  however,  since  Mr.  Campbell  gives  the  hori- 
zon of  the  Upper  Horsepen  coal  as  only  449  feet  above  the  Poca- 
hontas No.  3  bed,  while  the  section  at  Welch,  published  on  page  620 
of  this  volume,  shows  that  the  coal  which  Mr.  Campbell  identifies 
with  the  Upper  Horsepen  there,  comes  545  feet  above  the  Poca- 
hontas bed.  Of  course,  a  northward  increase  in  these  separating 
intervals  is  possible,  but  the  rule  is  a  decrease  in  that  direction. 
In  the  diamond  drill  boring  near  Welch,  which  forms  the  low- 
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er  half  of  the  section  on  page  620,  three  coal  beds  are  found 
within  an  interval  of  326  feet  above  the  Pocahontas  seam,  and  they 
most  probably  represent  some  of  the  Horsepen  beds. 

Just  what  the  Echols  COAL  of  d'Invilliers'  Gauley  report,  rep- 
resent«>,  m  the  New  river  and  Welch  sections,  is  not  certain,  possi- 
bly either  the  Lower  Horsepen  or  the  War  creek  horizon,  since  it 
comes  160  to  200  feet  above  the  red  beds,  and  300  feet  below  the 
Quinnimont  coal.  It  would  appear  to  be  too  high  in  the  Measures 
for  the  Pocahontas  No.  3  bed,  since  David  White  and  Mr.  Camp- 
bell identif}^  this  horizon  quite  confidently  on  Piney  creek,  Raleigh 
county,  as  coming  a  little  more  than  100  feet  above  the  red  beds, 
and  400  feet  below  the  Quinnimont  coal,  and  since  all  of  these  in- 
tervals decrease  northeastward,  the  Pocahontas  coal  could  hardly 
get  200  feet  above  the  red  beds  on  the  Meadow  river  (Gauley) 
waters. 

COAL  No.  4,  OR  POCAHONTAS  No.  4. 

In  the  section  at  Pocahontas,  Virginia,  a  coal  bed  of  some  im- 
portance occurs  at  eighty  to  ninety  feet  above  the  great  No.  3  seam, 
and  it  has  ahvays  been  designated  as  coal  No.  4,  or  Pocahontas  No. 
4.  It  is  mined  on  a  commercial  scale  by  the  Tidewater  and  Big 
Four  C.  &  C.  Companies  in  the  region  west  from  Vivian,  McDowell 
county:  where  it  lies  sixty  to  sixty-five  feet  above  the  No.  3,  or  main 
Pocahontas  seam,  having  the  following  structure,  as  measured  by 
A.  P.  Brady: 

Tidewater  Mine.      Big  Four  Mine. 

Ft.   In.  Ft.   lu. 

Coal 17  19 

Slate    o    o}(  o     i 

Coal  08  o    ())4 

Slate    01  02 

Coal 15  13 

Totals 3     934'  4    o'/i 

Analyses  of  samples  reported  by  Prof.  Hite  as  follows: 

Tide  Water.  Big  I'our. 

Moisture    0.17  0.22 

Volatile  matter  i?'^?  i?-  12 

Fixed  carbon 73-99  7^-36 
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Ash 8.77  4.30 

Totals 100.  00  100.  00 

Sulphur , 0.74  o.    55 

Phosphorus 0.058  0.002 

B.T.U 14612  15336 

This  coal  was  struck  at  a  depth  of  182  feet  in  the  bore  hole  put 
down  for  the  Watson  Coal  Company  at  Helena,  or  Huger,  on  Elkhom 
creek,  two  miles  above  Welch,  and  was  there  four  feet  one  inch  in 
thickness,  and  sixty-four  feet  four  inches  above  the  Pocahontas 
seam,  while  in  the  boring  at  the  mouth  of  Browns  creek,  just  be- 
low Welch,  the  same  coal  is  three  feet  five  inches  thick  and  was 
struck  at  a  depth  of  299  feet  eleven  and  a-half  inches,  sixty-four 
feet  nine  inches  above  the  top  of  the  Pocahontas  No.  3.  In  the 
boring  one-half  mile  east  from  the  mouth  of  Browns  creek,  the 
No.  4  COAL  was  struck  at  a  depth  of  248  feet  two  and  a-half  inches, 
sixty-two  feet  seven  inches  above  the  top  of  the  Pocahontas'No.  3, 
and  had  the  following  structure: 

Ft.   In.       Ft.   In. 

Coal I     o     ) 

Bone o     i>^  V     4     8>^ 

Coal  3     7     J 

This  coal  appears  to  be  quite  persistent  along  the  southeastern 
margin  of  the  Pottsville  series,  over  a  belt  several  miles  in  width. 
In  Flat  Top  mountain  and  along  Crane  creek,  it  lies  eighty  to 
ninety  feet  above  the  No.  3  or  Pocahontas  bed,  and  is  four  to  five 
feet  in  thickness.  If  Mr.  Campbell  is  correct  about  the  position 
(150  feet  above)  of  the  Lower  Horsepen  coal,  with  reference  to  the 
main  Pocahontas  seam,  the  No.  4  bed  could  hardly  be  identical 
with  it. 

This  bed  will  doubtless  furnish  a  large  area  of  good  fuel  in 
southern  McDowell  and  Mercer  counties,  provided  it  is  mined  in 
conjunction  with  the  No.  3  bed  below,  or  at  least  before  the  surface 
is  permitted  to  fall  in  and  dislocate  the  overlying  strata. 

THE  POCAHONTAS  COAL,  No.  3. 

Below  the  last  described  coal,  at  an  interval  of  sixty  to  ninety 
eet,  there  comes  the  most  important  coal  of  the  Pottsville  series, 
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and  next  to  the  great  Pittsburg  seam,  the  most  valuable  mineral 
deposit  in  the  entire  Appalachian  field.  True,  its  area  is  limited, 
compared  to  the  S])read  of  the  .Sewell  seam,  700  to  800  higher,  but 
it  surpasses  the  latter  so  greatly  in  thickness  that  the  smaller  area 
overbalances  the  larger  one  in  value.  Then,  too,  there  is  a  consid- 
erable body  of  the  Pocahontas  coal  in  the  adjoining  counties  of 
Virginia  and  Kentucky,  where  it  has  a  fine  development,  so  that 
considering  its  purity,  thickness  and  area,  it  is  the  only  rival  to  the 
celebrated  Pittsburg  seam. 

As  a  workable  coal,  so  far  as  known,  the  Pocahont<as  bed  in 
West  Virginia  is  confined  to  the  counties  of  Mercer,  Raleigh,  Wy- 
oming and  McDowell. 

Probably  only  the  extreme  southern  corner  of  Pialeigh  holds 
any  of  this  Pocahontas  seam,  say  twenty  to  thirty  square  miles, 
while  the  northern  border  of  fiercer  possibly  fifty  to  seventy-five 
square  miles,  and  about  an  equal  area  in  southern  Wyoming  may 
be  productive. 

It  is  in  McDowell  county  where  the  great  body  of  this  coal  oc- 
curs, since  its  productive  area  covers  more  than  half  of  the  county 
north  from  the  Virginia  line,  or  something  like  500  square  miles, 
thus  making  in  all  an  area  somewhere  between  600  and  700  square 
miles  of  this  coal  bed  in  the  southwestern  portion  of  the  State, 
where  the  seam  has  a  valuable  ihickness  before  it  fades  away  north- 
ward, like  all  the  other  Pottsville  beds  above,  and  becomes  too  thin 
for  present  commercial  purposes.  It  is  possible  that  future  explor- 
ations with  the  diamond  drill  may  extend  this  belt  of  commercial 
coal  a  few  miles  northward  from  its  supposed  limit,  but  so  far  as 
known  at  present,  the  ^\^dth  of  the  ])roductive  zone  is  not  over 
twenty  miles. 

To  the  late  Major  Jed.  Hotchkiss  of  Staunton,  Va.,  is  due 
more  than  to  any  other  one  man,  the  credit  of  discovering  and 
making  known  to  the  world  this  immense  area  of  valuable  coal. 

As  a  soldier  on  General  Lee's  staff  in  the  Confederate  army, 
he  first  observed  the  rich  treasures  of  coal  that  lay  hidden  along 
the  eastern  base  of  Flat  Top  mountain,  and  although  it  was  in  a 
series  which  is  practically  devoid  of  merchantable  coal  in  the  Penn- 
sylvania regions,  yet  his  quick  perception  and  keen  geologic  faculty 
convinced  him  that  here,  in  what  was  then  a  wilderness  region,  lay 
a  great  wealth  of  the  bfst  fuel  in  America.  He  was  the  lending 
spirit  in  organizing  the  Flat  Toj)  Coal  Land  Association,  that  led  to 
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the  building  of  the  Norfolk  &  Western  Railroad  into  the  field,  and 
first  opened  it  up  to  market,  making  the  value  of  this  remarkable 
fuel  known  to  the  world.  In  the  columns  of  his  geological  jour- 
nal, "The  Virginias,'"  he  persistently  advocated  its  merits  as  a 
steam  and  coking  coal  of  the  highest  grade,  until  the  latter  were 
fully  recognized,  and  the  shipments  from  the  Flat  Top  district,  be- 
ginning with  a  few  tons  in  1883,  have  now  grown  into  millions, 
and  the  country  along  the  Norfolk  &  Western  Railroad  become  one 
of  the  most  important  coal  and  coke  producing  regions  of  America. 

The  Pocahontas  coal,  as  well  as  all  the  other  coals  of  the 
Pottsville  series,  whether  in  the  Gauley,  New  river,  or  Flat  Top 
district,  is  an  ideal  steam  fuel.  Low  in  volatile  matter  and  high 
in  fixed  carbon,  while  very  low  in  ash,  sulphur  and  moisture, 
these  coals  give  off  an  intense  heat  with  a  nearly  smokeless  com- 
bustion. The  small  proportion  of  sulphur  they  contain  insures 
safety  from  spontaneous  combustion  on  shipboard,  so  that  they 
have  become  the  ideal  fuel  for  steamship  and  general  naval  pur- 
poses, and  their  use  in  these  lines  is  constantly  increasing. 

Mr.  Charles  Catlett,  the  geologist  and  mining  expert  of  Staun- 
ton, Va.,  who  has  studied  the  Pottsville  coals  in  all  the  West  Vir- 
ginia districts,  has  kindly  consented  to  prepare  a  special  paper 
upon  their  coking  and  steaming  qualities  for  the  benefit  of  the  Sur- 
vey, and  it  is  given  herewith  as  follows: 

THE  COKING  AND  STEAMING  QUALITIES  OF  THE 
POCAHONTAS-NEW  RIVER-GAULEY  COALS. 


By  Charles  Catlett,  M.  E. 

"An  examination  of  the  State  Survey  map  will  disclose  that  the  coals 
developed  on  the  line  of  the  Norfolk  and  Western  Railway,  and  which  are 
in  the  market  under  the  trade  name  of  "Pocahontas,"  and  the  coals  which 
go  into  the  market  over  the  Chesapeake  &  Ohio  Railway,  and  are  known 
under  the  trade  name  of  "New  River,"  come  from  the  same  geological 
measures,  and  that  these  measures  extend  so  as  to  cover  the  headwaters  of 
the  Gaulej'  river.  The  coal  from  the  latter  portion  of  the  field  has  not 
yet  reached  the  markets.  Of  course,  these  measures  occur  elsewhere;  but, 
so  far  as  is  known,  there  is  no  point  outside  of  this  comparatively  restricted 
area  (closely  located  on  the  Geological  map  of  the  state)  where  they  carry 
coal  in  any  quantity ;  so  that  the  limits  of  their  existence  and  ultimate  de- 
velopments are  well  defined.  The  field  is  practically  confined  to  West  Vir- 
ginia, a  small  portion  of  it  being  found  across  the  line  in  Virginia  at  and 
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near  the  town  of  Pocahontas.  Within  this  territory,  wherever  these  meas- 
ures are  found,  are  one  or  more  coal  seams  differing  somewhat  among  them- 
selves, and  in  the  same  seam  from  point  to  point;  but  the  similarity  at  all 
points  is  greater  towards  each  other  than  to  the  coals  of  the  higher  and  suc- 
ceeding measures,  which  are  found  so  extensively  developed  in  the  state, 
and  differentiates  them  into  a  class  of  their  own.  Their  special  qualities, 
and  their  geographical  position,  towards  the  eastern  outcrop  of  the  coal 
measures  of  the  state,  give  them  a.  relative  advantage  with  reference  to  ex- 
port shipments,  which  are  destined  to  be  the  great  balance  wheel  of  the 
coal  trade;  and  it  is  evident  that  the  ultimate  development  of  West  Virgin- 
ia's resources  in  the  way  of  export  must  mainly  come  from  these  coals.  The 
shipments  have  already*  been  large,  and,  while  temporarily  suspended,  must 
necessarily  become  great  in  the  future.  One  feature  of  the  export  trade, 
which  has  so  far  not  been  considered,  is  of  special  applicability  to  these  coals. 
The  fact  that  they  are  coking  coals  will  enable  their  shipment  abroad  for  the 
manufacture  of  coke;  and  the  extensive  use  there  of  retort  ovens  eliminates 
all  objections  which  might  otherwise  be  raised  to  such  a  course. 

"These  various  facts  warrant  a  brief  consideration  of  the  qualities 
which  these  coals,  wherever  found,  possess  in  common. 

"The  most  marked  changes  iu  the  bed  from  point  to  point,  though 
subject  to  numerous  local  exceptions,  are  an  irregular  but  progressive  thin- 
ning of  the  beds  from  any  point  on  the  southeastern  outcrop  to  the  corres- 
ponding point  on  the  northwest,  where  they  go  below  the  water  level,  and  a 
gradual  thinning  of  the  beds  from  the  southwestern  end  of  the  field  towards 
the  northeastern  end  of  the  field.  In  illustration  of  the  latter,  reference  is 
made  to  the  reports  of  the  Flat  Top  Coal  Land  Association  (recently  pur- 
chased by  the  Norfolk  &  Western  Railway),  whose  lands  are  located  near 
the  southwestern  extremity  of  the  field,  and  the  thickest  portion  of  whose 
coal  is  now  being  operated.  They  give,  as  the  average  thickness  of  the  coal 
mined  by  its  lessees,  from  the  opening  of  the  mines  in  1883  up  to  January  i, 
1899,  as  7.  II  feet.      The  average  for  the  year  1898  is  given  as  6.  55  feet. 

"Passing  to  the  northeastern  end  of  the  field,  in  the  Gauley  basin,  re- 
cent explorations  by  the  geologist,  d'Invilliers,  give,  as  an  average  thickness 
of  several  hundred  openings,  a  little  less  than  4  feet. 

"There  seems  to  be  no  marked  change  in  chemical  or  physical  prop- 
erties, from  the  eastern  edge  to  the  corresponding  western  water-line  of  the 
field;  but  there  seems  to  be  a  progressive  change  from  the  southwestern  end 
to  the  northeastern  end.  As  a  whole  the  coals  carry  less  ash,  less  carbon, 
and  more  volatile  matter  towards  the  northeastern  limits  of  the  field.  Mc- 
Creath  reports,  as  an  average  of  eight  samples  taken  by  himself  from  the  No. 
3  seam  of  the  Pocahontas  district,  from  the  southwestern  edge  of  the  field: 
water,  .699  per  cent. ;  volatile  matter,  18.756  per  cent.;  fixed  carbon,  73.406 
per  cent.  ;  sulphur,  .  752  per  cent.  ;  ash,  6.  388  per  cent. 

"The  same  party  reports,  as  a  result  of  a  series  of  seven  samples,  se- 
lected in  person  by  d'Invilliers,from  the  outcrops  in  the  Gauley  basin:  mois- 
ture, I.  25  per  cent.  ;  volatile  matter,  27.  47  per  cent.  ;  fixed  carbon,  67.  05 
per  cent.  ;  sulphur,  .  61  per  cent.  ;  a,sh,  3.  61  per  cent. 
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"The  general  purity  of  the  coals  from  these  measures,  wherever 
found,  is  remarkable;  and  the  writer  has  examined  numerous  picked  sam' 
pies  which  ran  less  than  one  per  cent,  in  ash. 

"These  coals  have  the  unusual  distinction  in  possessing,  in  an  emi- 
nent degree,  three  qualities,  any  one  of  which  should  command  marked  rec- 
ognition: 

"Superior  steaming  qualities. 

"Relatively  smokeless  qualities. 

"Superior  coking  qualities. 

"The  value  of  a  coal  as  a  steam  producer  is  determined,  primarily,  by 
the  total  amount  of  heat  it  will  produce  on  combustion;  but  in  view  of  the 
very  crude  way  in  which  we  burn  our  fuel,  even  more  depends  on  the  man- 
ner in  which  it  responds  to  ordinary  conditions  of  handling  and  firing. 

"The  total  heating  value  can  be  determined  with  a  fair  degree  of  ac- 
curacy by  a  calorimeter;  but  the  form  of  the  sample,  the  particular  instru- 
ment used,  and  the  individuality  of  the  operator,  all  afFect  the  result;  and 
no  single  determination,  no  matter  how  carefully  conducted,  can,  therefore, 
be  accepted  as  a  basis  of  comparison.  Taking  the  published  reports  of  a 
large  number  of  determinations,  and  making  comparisons  with  the  same 
operator,  instrument,  and  the  relative  amount  of  waste  material  in  the  coal 
as  marketed,  enough  work  has  been  done  to  demonstrate  that  the  coals  from 
this  field  may  be  counted  on  to  average,  in  this  respect,  equal  to,  if  not 
above,  any  of  the  other  coals  which  can  be  bought  in  quantity  on  the  mar- 
kets of  the  world  today.  They  will  probably  average  in  shipments  over  15000 
B.  T.  U.  per  pound  of  coal. 

"In  actual  use,  these  coals  seem  to  possess  all  of  the  qualities  which 
go  to  make  up  good  steaming  coal.  The  ash  is  small  in  amount,  heavy  and 
compact,  dropping  from  the  coal  as  the  latter  burns,  thus  leaving  a  fresh 
surface  for  combustion.  The  ash  makes  a  comparatively  small  amount  of  un- 
objectionable clinker.  The  coal  burns  with  a  short,  white  flame,  which  de- 
posits a  minimum  amount  of  soot  in  the  flues.  By  judicious  handling,  it 
exhibits,  without  excessive  draft,  great  liveliness,  so  that  a  plant  may  be 
pushed  if  desired;  while  its  combination  of  free  burning  and  coking  quali- 
ties makes  it  possible  to  retain  small  fires  for  a  long  time  without  becoming 
"dead.  "  The  fine  coal,  properly  dampened  and  handled,  gives  results  equal 
to  the  lump,  and  is  especially  adapted  for  use  where  fine  sizes  are  desirable. 
The  equal  purity  of  the  fine  coal  with  the  lump,  coupled  with  plasticity  at  a 
comparatively  low  temperature,  gives  good  promise  that  in  time  it  will  be 
largely  used  for  the  manufacture  of  briquettes  [without  needing  binding 
material)  for  those  markets  which  prefer  it  in  that  shape.  In  the  form  of 
small  briquettes,  it  will  furnish  a  most  effective  grate  fuel. 

"In  considering  the  evaporating  qualities  of  any  coal  under  actual 
conditions  of  work,  it  is  exceedingly  hard  to  make  comparisons,  owing  to  the 
great  difference  of  the  conditions  under  which  the  tests  may  be  made,  and 
uncertainty  as  to  whether  the  conditions  were  normal  or  abnormal.  A  series 
of  working  tests,  made  for  the  city  of  Cincinnati  in  1897  and  1898,  at  their 
pumping  station,  with  a  view  to  determining  the  city's  contracts,  are  proba- 
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bly  of  especial  service,  in  view  of  the  uniform  character  of  the  experiments, 
though  higher  results  are  recorded  elsewhere  from  these  coals.  Thirty-five 
samples  of  coal  were  bought  in  the  open  market,  and  the  tests  of  each  coal 
extended  over  a  period  of  i6  hours  firing.  The  New  River  and  Pocahontas 
coals  showed  an  actual  evaporation  of  10.60  to  10.77,  from  and  at  212  de- 
grees Fahrenheit.  The  next  nearest  coal  showed  10.  18  and  10.13;  ^"(^  ^l^ 
others  less  than  10. 

"There  seems  no  question,  from  the  published  reports  available,  that 
these  coals  in  actual  use  bear  out  the  calorimetric  tests,  and  may  be  depended 
on  to  give,  under  ordinary  conditions  of  service,  higher  results  than  any  of 
the  other  steam  coals  which  are  available  on  the  market  in  quantity. 

"Messrs.  Castner,  Curran  and  Bullit,  who  have  been  the  selling  agents 
for  the  ''Pocahontas"  coal,  which  reaches  the  market  from  the  southwestern 
portion  of  the  field  over  the  Norfolk  and  Western  road,  ever  since  the  first 
shipment  iu  1883,  have  shown  remarkable  skill  andenerj;^  in  making  known 
to  the  world  at  large  the  valuable  properties  of  their  specialty.  Todaj-  the 
Pocahontas  coal  is  known  all  over  the  world.  I  submit  their  rules  for  firing 
their  coal,  as  equally  applicable  to  the  coals  from  the  other  sections  of  the 
field,  as  follows:  " 

FIRING  vSTATIONARY  BOILERS. 

'i.  Whenever  possible,  the  fire  should  be  banked  at  night,  or  whenever 
the  plant  is  shut  down.  The  best  way  to  do  this  is  to  clean  the  fire  thoroughly, 
push  the  remaining  fire  against  the  bridge  wall,  put  a  few  lumps  on  this,  and 
then  cover  it  all  over  with  fine  coal.  The  ash  pit  doors  and  dampers  "jhould 
be  closed,  and  fire  door  left  open. 

When  getting  ready  to  start  up,  if  the  fire  has  been  banked,  it 
should  be  spread  carefully  and  so  as  to  cover,  as  nearly  as  possible,  every 
])art  of  the  grates.  Before  spreading,  see  that  all  ashes  and  clinkers  are 
cleaned  ofT  grates  and  that  the  air  spaces  are  open.  If  rocking  grates  are 
used,  shake  them  well  before  spreading.  After  spreading,  use  lumps  to  put 
on  the  fire,  as  fine  coal  would  be  liable  to  fall  through  grates;  and  be  careful 
not  to  allow  green  coal  to  get  on  the  bare  places  on  grates. 

'2.  There  are  three  methods  most  commonly  used  in  firing — the  "Cok- 
ing System,"  the  "dpreading  System,"  and  the  system  of  "Alternate 
Firing." 

'The  "Coking  Method"  is  as  follows:  Having  moistened  the  coal,  fire 
the  fresh  coal  near  the  door,  to  let  it  give  off  the  volatile  matter  and  what 
little  smoke  is  in  it;  then  push  the  coal  with  the  hook  or  the  scraper  to  the 
back  end  of  the  grates,  where  it  makes  a  white,  bright  fire.  This  part  of 
the  grates  .should  be  kept  covered  with  this  kind  of  a  fire.  Then,  when 
neefled,  fire  again  at  the  door,  in  this  way  making  the  gases,  etc.,  pass  over 
the  white  heal  at  back,  and  preventing  the  formation  of  smoke,  as  well  as 
assisting  in  burning  the  gases  fnjin  the  freshly  fired  ccal.  With  this  method 
some  air  must  be  admitled  above  the  fire,  or  else  carbonic  oxide  will  be  form- 
ed instead  of  cnrbonic  acid,  which  means  a  loss  of  heat. 

'3.  The  "Spreading  System'  is  the  one  comaionly  used  and  generally 
considered  iht-  best.  It  is  as  follows:  Fire  a  little  at  a  time  and  throw  the 
coal  where  it  will  l)e  quickly  coked,  being  careful  not  to  \)i\{  too  much  coal 
at  one  place.  The  brigh  st  spots  are,  as  a  rule,  the  places  where  fresh  coal 
coal  is  mo.st  needed.  Fire  regularly,  and  close  the  doors  every  time  coal  is 
put  on  fires.  Keep  the  fire  level — that  is,  do  not  allow  holes  to  burn  in  fire, 
and  do  not  allow  the  fire  10  gel  heaped  up  in  the  middle.      Pay  j)articular  at- 
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tention  to  keeping  a  good  fire  next  the  sides  of  the  fire  box,  especially  if  the 
boiler  is  of  the  locomotive  type.  If  holes  are  allowed  to  burn  in  the  fire, 
not  only  may  too  much  air  be  admitted,  thus  keeping  down  the  heat  of  the 
fire,  but  when  fresh  coal  is  put  on,  some  of  it  will  fall  through  on  grates, 
and  is  liable  to  form  clinkers  which  would  not  be  formed  otherwise.  If  in 
this  way  green  coal  does  get  on  grates,  it  should  be  carefully  worked  off.  It 
is  sometimes  a  good  plan  to  wet  the  coal  before  using,  especially  where  there 
is  much  fine  coal,  the  idea  of  this  plan  being  that  not  only  is  dust  kept 
down,  but  the  coal  gives  a  longer  flame  when  burning,  by  the  heat  decom- 
posing the  water  into  oxj-gen  and  hydrogen,  which  are  afterwards  burned  in  the 
flues.  This  plan  is,  therefore,  used  when  the  fines  are  long.  In  Hawley 
down-draft  furnaces  it  is  claimed  by  the  makers  that  coal  should  be  dripping 
wet  in  order  to  get  the  best  results. 

'4.  "Alternate  Firing.  "  This  system  consists  of  putting  on  fresh  coal, 
first  on  one-half  ot  the  grates,  then  on  the  other  half,  alternately,  at  equal 
intervals  of  time.  After  each  addition  of  fresh  coal,  the  volatile  gases  arising 
from  it  meet  the  current  of  hot  gas  coming  from  the  partly  burned  fire  on 
the  other  side  of  the  grates.  The  combustion  chamber  should  be  large 
enough  to  allow  two  currents  of  gas  to  be  thoroughly  mixed. 

'5.  Keep  the  flame  of  a  white,  bright  color  all  over  the  fire  if  a  very 
hot  fire  is  desired,  especially  next  the  bridge  wall  or  flue  sheet.  Always 
carry  as  light  a  fire  as  possible;  never  more  than  ten  inches  thick.  From 
four  to  six  inches  will  be  sufficient  ordinarily,  but  be  sure  that,  when  carry- 
ing a  very  thin  fire,  it  does  not  get  too  light  at  the  sides.  As  a  general  rule, 
it  may  be  stated  that  the  fire  that  will  make  the  most  steam  is  the  most  eco- 
nomical. 

'6.  Do  not  throw  large  lumps  of  coal  in  the  fire  box,  but  break  them 
up  to  about  the  size  of  half  a  brick,  the  reason  of  this  being  that  so  much 
more  surface  of  the  coal  is  exposed  to  the  fire,  and  that  the  combustion  is 
more  rapid.  Besides,  throwing  a  large  lump  in  the  firebox  will  make  a  bad 
spot  in  the  fire.  The  broken  up  lumps  and  fine  coal  should  be  mixed  to- 
gether as  much  as  possible  before  firing.  All  coal  should  be  carefully  watch- 
ed, and  any  foreign  substances  that  might  cause  the  fire  to  get  dirty  thrown 
aside. 

'7  Do  not  be  in  too  much  of  a  hurry  to  close  the  fire  box  doors  after 
firing,  especially  with  a  boiler  that  is  steaming  freely.  Smoke  can  often 
be  kept  down  by  leaving  the  door  slightly  open  a  few  seconds  after  firing. 

'8.  Do  not  stir  the  fire  except  when  absolutely  necessary,  as  stirring  the 
fire  unnecessarily  may  help  to  form  clinkers  by  mixing  small  pieces  of  fusi- 
ble ash  toeether;  and  it  also  wastes  coal  by  causing  the  smaller  particles  to 
fall  through  grates.  If  you  see  that  the  fire  needs  hooking,  do  it  at  once, 
and  do  not  wait  until  steam  pressure  falls  from  fire  not  being  in  the  proper 
condition.  Usually,  when  the  fire  needs  stirring,  the  result  to  be  accom- 
plished is  to  have  the  fire  level,  not  black  in  one  place  and  bright  in  another, 
but  showing  the  same  white  heat  all  over.  This  can  be  done  best  by  using 
a  two  pronged  hook  and  running  it  over  top  of  fire. 

'9.  Watch  the  fire  closely,  see  when  the  brighest  flames  appear  with 
the  least  amount  of  smoke,  and  try  to  keep  the  fire  in  that  condition. 

'Do  not  put  any  coal  on  the  fire  until  it  is  actually  needed,  and  always 
see  where  the  coal  is  needed  before  it  leaves  the  shovel. 

'Do  not  fire  aimlessly. 

'More  coal  is  wasted  and  more  smoke  made  by  unnecessary  firing  than 
in  any  other  way.  There  is  a  great  deal  of  heat  lost  by  firing  too  much  at  a 
time  and  at  too  long  intervals.  As  little  coal  as  possible  at  a  time,  firing 
often  and  putting  coal  just  where  it  is  needed,  and  no  where  else,  is  a  good 
rule. 

'By  actual  experiment  under  a  boiler,  it  has  been  shown  that  by  firing 
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13  pounds  of  coal  at  a  time,  instead  of  55  pounds,  an  increased  efficiency 
was  obtained  of  8.  19  per  cent.,  and  this  uotwilhstaudiug  the  fact  that  it  was, 
of  course,  necessary  to  open  tlie  doors  more  frequently  with  the  smaller 
amount  of  coal. 

'10.  Try  to  keep  the  fire  so  that  the  steam  pressure  will  varj'  as  little  as 
possible,  and  do  not  allow  steam  to  blow  off  at  the  safety  valves,  this  being  a 
waste  of  coal,  water  and  labor.  This  latter  point  must  be  closely  watched, 
especially  when  the  boiler  makes  steam  freely.  With  si'ch  a  boiler,  the  ten- 
dency with  man3-  firemen  is  either  to  keep  too  hot  a  fire  and  waste  steam  at 
safety  vklves,  or  else  let  the  fire  go  too  long  without  attention. 

'II.  In  order  to  get  the  best  results  from  this  coal  it  is  necessary  to  pay 
close  attention  at  all  times  to  the  condition  of  the  fire.  Every  time  the  fire 
door  is  opened  look  at  every  part  of  the  fire,  and  note  any  change  in  its  con- 
dition. If  the  steam  pressure  varies,  try  to  find  out  what  made  it  vary.  When 
the  demand  on  the  boiler  for  steam  is  steady,  such  variation  in  pressure  is 
always  due  to  the  fire.  At  some  plants  the  demand  on  the  boiler  for  steam 
varies  so  much  that  it  is  not  always  possible  to  keep  an  even,  steady  pressure, 
and  it  is  therefore  all  the  more  necessary  at  such  places  to  watch  the  fire 
closely. 

'12.  There  are  several  ways  of  cleaning  the  fire,  any  one  of  which  may 
be  used;  the  most  common  way  being  to  clean  first  one  side  of  the  fire  box 
and  then  the  other.  But  whatever  way  is  used,  be  sure  to  clean  it  thorough- 
ly, especially  next  the  bridge  wall  or  flue  sheet;  leave  as  much  fire  as  possi- 
ble and  try  not  to  pull  out  any  partly  burned  coal.  Whenever  the  fire  is 
drawn,  examine  the  grates  carefully;  see  that  they  are  in  proper  position  and 
that  the  air  spaces  are  open. 

'13.  See  that  the  appliances  for  regulating  the  draft  and  admission  of 
air  to  the  fire  are  in  good  working  order. 

'The  supply  of  air  to  be  admitted  to  the  fire  depends  on  the  condition  of 
the  fire  and  amount  of  coal  burned.  A  bright,  clean  fire  will  not  require  as 
much  air  as  a  dirty  fire,  nor  will  a  thin  fire  need  as  much  as  a  thick  fire.  The 
firemen  should  always  try  to  find  out  the  peculiarities  of  each  boiler — what 
kind  of  fire  will  make  most  steam,  and  the  supply  of  air  that  will  give  the 
best  results.  A  semi-bituminous  coal  will  not  require  as  much  air  as  one 
that  is  higher  in  volatile  matter  or  gases,  because  it  contains  a  larger  amount 
of  carbon,  which  does  not  need  as  much  oxygen  for  perfect  combustion  as 
do  the  hydro-carbons  or  gases. 

'The  amount  of  air  needed  for  perfect  combustion  is  11.  3  pounds  per 
pound  of  carbon,  or  for  coals  like  Pocahontas  about  10.  58  per  pound  of  coal. 
But  in  practice  from  18  to  24  pounds  will  be  necessary  with  ordinary  hand- 
firing.  Where  ash  pits  are  below  the  level  of  the  floor,  it  is  thought  to  be  a 
good  plan  to  keep  them  partly  filled  with  water,  the  object  in  su  doing  being 
to  keep  the  grates  cool,  putting  out  fire  that  may  fall  through  grates,  and  al- 
lowing vapor  to  rise  against  grates.  It  is  also  easier  for  the  firemen.  It  is 
of  no  assi.stanceto  combustion,  however,  as  is  sometimes  claimed,  as  the  va- 
por takes  as  much  heal  ♦o  decompose  it  as  it  afterwards  makes  by  mixing 
with  the  gases  of  the  coals. 

'14.  It  will  be  found  highly  advantageous  to  the  user  of  coal  to  keep  it 
imder  cover,  protected  from  the  action  of  the  weather.  Coal  m.iy  lose  in  ac- 
tual weight,  as  well  as  in  heating  power,  if  exi)osed  for  any  length  of  time  to 
the  action  of  the  sun  and  rain.  This  is  due  to  the  fact  that  by  chemical  ac- 
tion the  fiuanlity  of  carbon  and  hydrogen  in  coal  is  reduced,  and  the  amount 
of  oxygen  is  increased  by  being  absorbed  in  the  pores  of  the  coal. 

FIRING  LOCOMOTIVES. 

'i.  Before  going  into  yard  to  couple  to  train,  see  that  all  the  firing  tools 
are  on  the  engine  and  in  good  order;  examine  the  grates,  see  that  they  are  in 
good  condition,  and  that  both  grates  and  ash-pan  are  clean. 
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'2.  While  waiting  in  yard,  keep  ash-pan  dampers  closed.  Do  not  allow 
engine  to  blow  ofF,  and  try  to  make  as  little  smoke  as  possible.  It  is  not 
necessary  to  get  a  hot  fire  in  your  engine  until  a  short  time  before  your  tram 
is  to  leave.  But  always  try  to  get  engine  hot  gradually,  as  this  will  not  be 
so  hard  on  flues  and  fire-box  as  getting  up  steam  quickly. 

'3.  Before  starting,  the  blower  should  be  put  on,  and  a  good,  solid  fire 
of  well-burned  coal  be  made  ready  for  the  start.  When  building  up  the  fire 
the  door  should  be  left  partly  open — as  far  as  the  first  notch  on  the  catch  — 
until  smoke  disappears. 

'4.  After  leaving  a  station  or  stop  of  any  kind,  do  not  open  fire  box  door 
to  throw  coal  on  or  hook  the  fire  until  reverse  lever  is  hooked  back.  If 
firing  is  begun  as  soon  as  the  throttle  is  opened,  and  when  the  engine  is  work- 
ing hard,  a  great  deal  of  cold  air  will  be  drawn  into  the  fire-box  and  against 
the  flues.  This  is  not  only  hard  on  the  flues  and  sheets,  but  it  is  apt  to  cause 
steam  pressure  to  fall.  There  should  be  enough  coal  on  fire  before  starting 
to  avoid  this. 

'5.  Do  not  throw  on  the  fire  at  one  time  more  coal  than  is  absolutely 
needed.  Two  or  three  shovelfulls  at  one  time  should  always  be  enough;  and 
generally  one  will  be  enough  with  careful  firing. 

'Always  see  where  coal  is  needed  before  it  leaves  the  shovel. 

'Do  not  fire  aimlessly. 

•More  coal  is  wasted  by  unnecessary  firing  than  in  any  other  way. 
There  is  a  great  deal  of  heat  lost  by  firing  too  much  at  a  time,  and  at  too  long 
intervals.  As  little  coal  as  possible  at  a  time,  firing  often,  and  putting  coal 
just  where  needed,  will  give  more  steam  and  use  less  coal.  By  putting  a 
large  amount  of  coal  in  the  fire-box  at  a  time  heat  is  wasted,  as  the  supply  of 
air  needed  cannot  mix  with  the  coal  fast  enough  to  bum  it  properly. 

'6.  Always  try  to  keep  down  smoke  as  much  as  possible.  This  is  an  easy 
matter  with  Pocahontas  coal.  When  steam  is  about  to  be  shut  off,  open  door 
just  a  little  before  throttle  is  closed,  and  if  necessary,  put  on  blower  a  little. 

'When  using  steam,  smoke  can  be  prevented  by  keeping  a  white  heat, 
firing  a  little  at  a  time,  and  holding  door  0()en  about  an  inch  for  a  few  sec- 
onds after  firing.  But  the  fire-box  door  should  never  be  left  wide  open,  es- 
pecially when  using  steam  or  when  blower  is  on. 

'7.  Do  not  allow  steam  to  blow  off  if  it  can  possibly  be  avoided.  Steam 
blowing  off  means  a  waste  of  coal,  water  and  labor.  It  can  always  be  pre- 
vented while  using  steam  by  watching  the  gauge  closely,  and  closing  a  dam- 
per, and  opening  door  on  the  latch  before  pop  valve  raises.  Try  to  keep  the 
fire  so  that  the  steam  pressure  will  vary  as  little  as  possible.  By  doing  so  the 
engine  will  use  less  coal,  and  there  will  be  less  strain  on  the  fire-box  and 
boiler,  owing  to  the  temperature  being  more  even.  While  on  side  tracks,  or 
'at  a  long  stop,  both  dampers  should  be  kept  closed. 

'8.  Always  carry  as  light  a  fire  as  possible,  as  by  doing  so  more  heat 
can  be  obtained  from  the  coal  than  with  a  heavy  fire.  It  takes  a  certain 
amount  of  air  to  mix  with  a  quantity  of  coal  so  as  to  get  out  of  the  coal  all 
the  heat  there  is  in  it.  If  a  very  heavy  fire  is  carried  it  will  be  difficult  to 
get  sufficient  air  to  enable  it  to  mix  thoroughly  with  the  gases. 

'Keep  the  fire  free  from  holes,  especially  next  the  fire-box  sheets.  That 
part  of  the  fire  nearest  flue-sheets  should  alwaj-s  be  carefully  watched,  as 
cold  air  coming  up  through  grates  at  that  point  will  do  more  to  cause  steam 
to  fall  than  any  other  one  thing,  besides  being  hard  on  the  flues.  This  is 
especially  the  case  where  brick  arches  are  used. 

'The  unpleasant  noise  sometimes  made  when  standing  still  or  running 
with  a  light,  clean  fire,  known  as  "drumming,"  should  always  be  prevented. 
This  is  caused  by  a  series  of  minute  explosions  of  oxvhydrogen  gas,  due  to 
having  a  hole  or  holes  in  the  fire,  and  can  be  stopped  by  closing  dampers  or 
filling  up  holes. 
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'9.  Keep  the  flame  of  a  bright,  white  color  all  over  fire-box  if  a  hot  fire 
is  desired,  especially  in  front  of  the  fire-box.  Watch  the  fire  closely,  see 
when  the  flame  is  brightest,  with  least  amount  of  smoke,  and  try  to  keep  it 
that  way. 

'10.  Have  the  3sh-pan  dampers  kept  in  order,  and  pay  strict  attention 
to  their  proper  use.  Always  bear  in  mind  that  these  dampers  regulate  the 
supply  of  air  for  the  fire  and  that  a  proper  amount  of  air  is  required,  just 
as  much  as  a  proper  amount  of  coal,  as  coal  will  not  burn  without  air.  The 
dampers  should  be  kept  closed  when  engine  is  not  using  steam,  whether 
standing  slill  or  running,  and  whenever  you  shake  the  grates.  Regulate  the 
supply  of  air  according  to  the  condition  of  the  fire;  a  clean,  light  fire  will 
not  require  as  much  air  as  a  thick  or  dirtj-  one. 

'11.  Grates  should  be  shaken  only  when  absolutely  necessary,  and  the 
best  time  to  do  this  is  when  steam  is  shut  off,  or  when  the  draft  through  fire 
is  lightest.  Thej*  should  not  be  shaken  too  hard,  as  the  object  to  be  accom- 
plished is  merely  to  shake  ashes  into  ash-pan  and  away  from  grates,  so  as  to 
give  more  air  to  fire.  Unneces.sary  shaking  of  grates  will  cause  a  loss  of 
fuel,  and  partly  burned  coal  falling  into  ash-pan  is  liable  to  warp  it.  Ash- 
pans  should  be  examined  frequently  and  should  not  be  allowed  to  fill  up. 

'  f  2.  Keep  the  coal  moist  all  the  time.  This  keeps  the  dust  from  flj'ing 
and  the  coal  will  coke  better. 

'13.  The  engineman  should  handle  the  water  supply  .so  that  the  fire 
man  can  fire  the  engine  regularly  and  with  economj-.  The  best  me  hod 
of  doing  this  is  to  supply  water  continuously  and  as  regularU*  as  possible; 
but  the  injector  should  never  be  left  on  when  starting.  The  fireman  should 
watch  closely  the  way  in  which  the  engine  is  handled,  especially  the  inject- 
ors, so  as  to  regulate  his  firing  accordingly. 

'Before  coming  to  a  heavy  pull,  get  the  fire  in  shape  in  plenty  of  time; 
do  not  keep  a  light  nre  until  you  start  for  the  hill  and  then  try  to  get  a  heav- 
ier fire  while  engine  is  being  worked  hard. 

'14.  The  fireman  should  always  arrange  to  do  his  firing  either  on  a 
straight  piece  of  track  or  on  a  curve  towards  the  engineman's  side,  so  that 
when  going  around  a  curve  on  which  the  engine  man  cannot  see  ahead,  the 
fireman  can  do  the  looking  out.  Always  keep  a  sharp  lookout  ahead  when 
not  firing. 

'15.  Always  try  to  save  as  much  coal  as  possible.  A  few  shovelfulls 
saved  each  trip  means  a  large  amount  saved  in  a  3'ear. 

FIRING  MARINE  BOILERS. 

'If  the  draught  is  light,  grate  moderately  large,  and  lots  of  steam  needed, 
carry  a  thin  fire,  say  6  or  8  inches  in  depth,  and  loosen  your  fire  often  by 
rocking  the  bars  if  they  are  so  arranged,  if  not,  then  b}-  running  the  slice 
bar  under  the  fire  over  the  bars,  and  raising  up  first  one  end  and  then  the 
other  of  the  fire. 

'If  the  fire  door  is  .so  arranged  that  you  cannot  u.se  a  .slice  bar  in  this 
way,  take  a  two-pronged  rake  and  break  uj)  the  fire  with  it  from  the  top. 

'Always  clean  the  a.shes  out  from  under  the  fire  by  either  rocking  or 
shaking  the  bars,  or  by  using  the  .single  thin-bladed  hook  up  through  the 
bars  from  the  under  side.  Never  try  to  jjusIi  or  work  the  ashes  down  through 
the  bars  from  above,  but  get  them  out  from  underneath.  This  will  prevent 
choking  up  the  grate  bars  and  prevent  the  possible  formation  of  any  clink- 
ers. 

'When  there  are  a  number  of  fires  to  the  same  boiler,  or  battery  of  boil- 
ers, fire  them  in  regular  turn,  and  keep  the  doors  open  as  short  a  time  as 
possible. 

'The  admission  of  air  over  the  fire  should  be  just  enough  to  stop  the  ap- 
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pearance  of  black  smoke  and  no  more,  unless  the  boilers  are  making  too  much 
steam,  then  of  course  more  air  can  be  let  in  over  the  fire  by  the  dampers,  or 
by  opening  the  doors  a  little,  so  as  to  check  the  draught  and  prevent  waste. 

'If  the  boilers  are  not  steaming  well  with  a  thin  fire,  andthe  dampers 
over  the  fire  are  open,  shut  all  top  draughts  and  make  all  the  air  go  through 
the  grates. 

'On  vessels  working  under  forced  draught,  experience  can  be  the  only 
guide  to  obtain  the  best  results.  But  begin  by  spreading  a  thin  fire  of  8  or 
lo  inches  thickness  and  use  a  light  air  pressure,  increasing  the  depth  of  fire 
and  strength  of  the  blast  gradually  until  a  point  is  reached  when  the  boilers 
are  easily  able  to  supply  the  steam  needed. 

'Watch  to  see  that  the  dampers  are  always  shut  before  the  corresponding 
fire  doors  are  open,  to  prevent  the  rush  of  air  to  the  flues;  keep  the  fires 
loose,  and  clean  out  any  dull  spots  by  working  the  ashes  out  from  under- 
neath.' 


"The  existence  of  a  reasonable  amount  of  volatile  matter,  which  is  so 
desirable  in  steaming  coals,  necessarily  implies  that  these  bituminous  coals 
burn  with  more  or  less  smoke,  as  their  gases  cannot  be  perfectly  consumed 
without  unusual  care.  But  the  amount  and  character  of  the  smoke  is  a  di- 
rect function  of  the  character  of  the  coals  and  of  the  combustible  gases,  even 
if  the  conditions  of  firing  also  greatly  affect  the  result.  With  some  coals, 
complicated  smoke-consumers  and  the  most  careful  attention,  are  necessary 
.to  produce  good  results;  while  with  others  the  simplest  appliances  produce 
perfect  combustion,  and  reasonable  care  under  ordinary  methods  of  firing, 
produces  results  which  are  comparatively  unobjectionable.  The  small 
amount  of  smoke  produced  by  these  coals  under  ordinary  conditions  of  firing, 
is  a  guarantee  that  no  costly  or  complicated  appliances  will  ever  be  made 
necessary  by  their  use,  even  where  the  strictest  smoke  regulations  are  in 
force. 

"The  writer,  some  years  ago,  made  a  number  of  rough  but  fairly  accur- 
ate tests,  iu  the  firing  of  the  boilers  of  the  500-barrel  flouring  mill  at  Staun- 
ton, Va.  The  tests  were  taken  for  a  period  of  from  one  to  two  hours  each 
day,  and  extended  over  a  number  of  days.  The  slightest  changes  which 
could  be  noted  from  the  bottom  of  the  shaft  were  recorded.  These  tests  in- 
dicated that  with  anything  like  reasonable  care,  no  smoke  could  be  seen 
from  the  bottom  of  the  shaft  for  90  per  cent,  of  the  time,  and  that  probably 
four  per  cent,  of  the  time  was  the  extreme  limit  that  smoke  of  an  objection- 
able nature  could  be  detected.  The  worst  of  this  objectionable  smoke, 
while  called  black  for  want  of  a  better  name,  had  somewhat  of  a  brownish 
cast,  and  was  not  the  jet  black  color  of  the  smoke  derived  from  the  more 
highly  bituminous  coals.  It  did  not  seem  to  be  in  large  volume,  did  not 
hang  together,  and  soon  became  dissipated  in  the  atmosphere. 

"These  coals  have  established  a  reputation  as  superior  coking  coals.  In 
chemical  composition  they  leave  nothing  to  desire,  being  low  in  ash,  very 
high  in  fixed  carbon,  very  low  in  sulphur,  and  low  in  phosphorus,  while  there 
is  not  a  washer  in  the  entire  field.  As  a  whole,  the  coal  is  so  pure  that  no 
special  care  is  exercised  in  discarding  adventitious  mixtures  of  inferior  ma- 
terial, and  the  coke  is  not  as  pure  as  it  could  be  made.  It  will  usually  aver- 
age from  90  per  cent,  to  92  per  cent,  in  fixed  carbon,  from  6  percent,  to  8  per 
cent,  in  ash,  and  between  0.50  per  cent,  and  0.75  per  cent,  in  sulphur.  While 
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extensively  used  for  furnace  purposes,  it  is  preeminently  valuable  as  a  foun- 
dry coke,  its  low  ash,  low  sulphur,  and  high  melting  power  making  it  espe- 
cially appreciated. 

"Unfortunately,  coke  making  in  this  section  has  been  subordinated  to 
shipments  of  coal  for  other  purposes,  and  has  been  usuall)-  introduced  as  a 
means  of  utilizing  the  finer  sizes  of  coal.  The  physical  character  of  the 
coke,  and  the  best  methods  of  handling,  have,  with  a  few  shining  exceptions, 
been  almost  totally  neglected.  Taking  the  New  river  and  Pocahontas  dis- 
tricts as  a  whole,  much  improvement  may  be  produced  in  these  respects; 
and  it  is  greatly  to  be  hoped  that  the  entrance,  into  the  latter  district,  of  the 
United  States  Steel  Corporation,  whose  operations  will  be  entirely  for  the 
purpose  of  making  coke,  will  result  in  marked  improvement  in  these  respects. 

"The  writer's  own  observations  are,  that  while  additional  care  is  needed 
in  all  particulars,  it  is  more  especially  true  in  regard  to  the  questions  of  yield 
of  coke  from  the  coal,  and  in  defective  physical  properties  due  to  insufficient 
control  of  heat  in  the  ovens.  With  proper  care,  it  is  possible  to  make  a  coke 
from  these  coals  which,  in  the  aggregate  of  its  good  features,  cannot  be  sur- 
passed. 

"There  is  submitted  a  test  of  coal  from  this  field  in  the  Semet-Solvay 
ovens,  as  of  interest: 

SIX  OVENS  CHARGED. 

Total  weight  coal  charged.  Per  cent,  moisture.  Weight  dry  coal. 

52,220  pounds.  5.  5  49)348  pounds. 

Total  weight  coke  Per  cent.  Weight  dry 

(large.)  moisture.  coke.  Yield. 

37,200  pounds.  3.01.  36,081  pounds.         73.  1 1  per  cent. 

Weight  of  Per  cent.  Weight  dry 

breeze.  moisture.  breeze  Yield. 

1,645  pounds.  22.4  1,277  pounds.  2. 56  per  cent. 

Per  cent. 

Yield  of  large  coke 73.  11 

Yield  of  breeze 2.58 

Total  yield  of  coal  75.  69 

"The  coke  produced  was  of  very  good  quality,  sound  and  hard. 

"The  time  of  coking  was  twenty-four  hours. 

"The  following  are  the  yields  of  by-products  per  2,000  pounds  coal: 

Sulphate  of  ammonia,  pounds 19-58        .  979  per  ct. 

Tar,  pounds 90.70      4.53    per  ct. 

Gas,  cubic  feet 8,500 

"The  following  are  the  aualy.ses  of  coal  and  coke: 

Coal.  Coke. 

Per  cent.  Per  cent. 

Volatile  matter 26.16  .89 

Fixed  carl)on  69.64  93-79 
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Ash 4.  20  5.  52 


100.  00         100.  00 
Sulphur 63  .46 

(Signed)  J.  D.  PENNOCK. 
March  21,  1899. 
R.  M.  ATWATER, 

Secretary  Semet-Soi.vay  Co. 

"The  best  Connellsville  coke  in  the  same  make  of  ovens  is  reported  by 
Fulton  to  give  71.  03  per  cent,  of  large  coke.  Unfortunatel}'  the  by-products 
are  not  reported;  but  the  Connellsville  coke  is  reported  (Fulton)  as  giving, 
in  the  Otto-Hoffman  ovens,  71.  i  per  cent,  of  large  coke,  and  the  following 
by-products  per  ton  of  2,000  pounds:  Sulphate  of  ammonia,  1.07  per  cent.; 
tar,  4.  00  per  cent.;  gas,  9,321  cubic  feet.  These  figures  vt'ill  serve  in  some 
sense  as  a  comparison  with  those  obtained  from  the  Pocahontas-New  river- 
Gauley  coals,  as  noted  above. 


The  section  of  the  Pottsville  series  exposed  in  the  high  spur 
of  Flat  Tot  mountain,  at  the  town  of  Pocahontas,  Tazewell  county, 
Virginia  (where  the  Pocahontas  coal  bed  received  its  name),  is 
given  by  Mr.  W.  A.  Lathrop  in  "The  Virginias,"  for  June,  1884, 
page  97,  as  follows: 

Ft.    In.        Ft.   In, 

Top  of  State-line  ridge  (Flat  Top) 2747  o    A.  T. 

Concealed   40  o 

Coal  No.  7 2  o 

Concealed 20  o 

Coal  No.  6 I  6 

Concealed 80  o 

^^^^•^{w-;;addirtr.::;;;:::::;;;;;:.;2  o  }   4  6 

Concealed 91     o 

CoalN'0.4 2     o 

Concealed 90     o 

Sandy  fireclay 6     o 

icoal 10     o     ^ 

slate 03       ^  II     3 

coal I     o      J 

Fireclay ..  6     o 

Shales  and  sandstone  61     o 

{coal .  I     o 

shale 2     o      [-  4 

coal I     o 


419     3 


Concealed  to  level  of  Pocahontas  station  (2315  feet 

A.T.)  12     6 

Record  continued  from  here  in  diamond  drill  hole. 
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Gray  sandstone 15  4 

Coal  A^o.  I I  o 

Slate 2  o 

Sandstone 27  6 

Slate 3  o 

Gray  sandstone 35  4 

Sandstone,  with  streaks  ot  coal S  8 

Sandstone  and  shale 27  2 

Gray  sandstone 4  o 

Gray  sandstone  and  shale  8  5 

I'ireclay  and  shale 8  10 

Blue  slate  7  10 

Sandstone  and  shale I5  I 

Gray  sandstone 17  o 

Dark  slate 27  i 

Blue  sandstone 26  3 

Blue  sandstone,  very  liaad 26  4 

Slate   I  o 

Gray  sandstone 23  10 

Dark  shale,  lighter  at  bottom 102  7 

Gray  sandstone 3  o 

Gray  shale 2  4 

Gray  sandstone i  6 

Gray  shale  2  o 

Red  shale  \.o  bottom 7  6 

Total  section 836    4 

The  PoTTSviLLE  SERIES  is  supposcfl  to  end  at  the  top  of  the 
102  feet  seven  inches  of  dark  shale,  thus  giving  a  thickness  of  717 
feet  five  inches  of  Pottsville  sediments,  and  making  the  horizon  of 
the  Pocahontas  seam  369  feet  above  the  base  of  the  same,  or  488 
feet  above  the  ked  beds.  The  measurements  were  barometric  down 
to  Coal  No.  5,  but  from  there  down  to  toji  of  tlie  bore  hole  they 
were  made  with  the  transit  level. 

Coal  bed  No.  5  of  this  section  would  }>rol)al)ly  represent  the 
Lower  Ilorsepen  seam  of  Campbell. 

The  No.  4  coal,  which  has  an  interval  of  sixty  odd  feet  above 
the  PocAiio.NTAS  SEAM  No.  3,  where  it  is  mined  near  Vivian,  and 
also  in  the  diamond  drill  holes  at  Welch  and  linger,  is  here  ninety- 
six  feet  above  the  same  datum,  while  the  great  Pocahontas  bed, 
which  is  only  '2i)0  feet  seven  inches  above  the  top  of  the  red 
Mauch  ("hunk  shales  at  Welch,  is  here  at  Pocahontas  eighteen 
miles  southeast  from  Welch,  488  feet  above  the  top  of  the  red  l)eds, 
or  369  fcict  above  the  base  of  the  Pottsville  series,  thus  illustrating 
thr  eastward  thickening  of  these  Pottsville  measures.  Thissection 
is  an  iinjjortant  one,  since  it  is  the  type  one  at  Pocahontas,  from 
which  th(!  scries  of  coals  in  the  Flat  Top  district  were  originally 
numbered. 
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The  writer's  measurement  of  the  great  Pocahontas  seam  is  as 

follows: 

Ft.   In.       Ft.  In. 

Coal 96^ 

Shale  .•^ 04      [      10     8 

Coal o  10      J 

Mr.  S.  D.  Brady's  measurement  of  the  coal  in  the   "West" 
mine  at  Pocahontas,  shows  the  following  structure: 

Ft.  In.       Ft.  In. 


Sulphurous  coal o     3 

Coal,  not  mined  i     3 

Coal  7     2 

Slate,  black o     2 

Coal  o  10     J 


9     8 


The  following  section  of  this  coal  at  the  "Reliance"  mine  of 
the  Booth- Bowen  Coal  and  Coke  Company,  as  measured  by  S.  D. 
Brady  on  Simmons  creek,  Mercer  county,  is  a  type  of  the  Poca- 
hontas bed  when  thick: 


Ft.   In.       Ft.   In. 


Coal  2  o 

Bone o  4 

Coal  2  3 

Sulphur  band o  i 

Coal    4  4      I 

Slate  and  bone o  2      | 

Coal  o  10     J 


-    10     o 


On  Flipping  creek,  Mercer  county,  east  from  Simmons  creek, 
the  upper  half  of  the  Pocahontas  bed  either  disappears  entirely, 
or  else  the  bed  "splits,"  as  is  popularly  supposed,  and  the  upper 
half  is  separated  from  the  lower  by  a  rock  interval  several  feet  in 
thickness.  The  remaining  portion  of  the  coal  has  the  following 
structure,  as  reported  by  S.  D.  Brady  at  the  "Goodwill"  mine  on 
that  stream: 


Coal  I     3 

Sulphur  band.. > o     i 

Coal  3     5 


4    9 


This  same  condition  of  affairs  is  shown  on  Crane  creek  and 
northward  into  Wyoming  county,  where  this  seam  comes  out  of 
the  Guyandot  river  at  the  mouth  of  Long  branch,  with  the  follow- 
ing section,  according  to  M.  R.  Campbell,  in  the  Raleigh  folio. 
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Ft.   In.       Ft.   In. 

Coal o  lo 

Bone o     2^^ 

<^oal  09      }      3>    9)4 


Bone o     3 

Coal  I     9 


J 


Fartlier  up  the  river,  at  an  opening  below  the  mouth  of  Joe 
branch,  Mr.  Campbell  measured  the  following  section  of  this  bed: 

Ft.  In.       Ft.  In. 

Coal  o  10     ^ 

Shale o     3      I      4     i 

Coal  3     o     J 

Five  miles  northeast  from  this  last  locality,  Mr  Campbell 
measured  a  section  of  the  Pocahontas  coal  on  Slab  fork,  near  the 
mouth  of  Cedar  creek,  which  is  exactly  like  the  one  at  Joe  branch. 

On  the  Jim  branch,  of  Barker  creek  this  coal  has  the  following 
section,  according  to  Campbell: 

Ft.   In.       Ft.   In. 

Coal  I     o 

Bone o    5>^  y      4     3>^ 

Coal 2   10 

In  the  southern  portion  of  Raleigh  countv  this  seam  occurs 
on  Devil  fork,  Tommy  creek,  Stone  Coal,  Bragg  branch,  and  many 
other  streams,  with  a  thickness  of  three  to   three  and  a-half  feet. 

Where  the  Pocahontas  coal  dips  under  Pinnacle  branch  of 
the  Guyandot,  about  one  mile  above  the  mouth  of  Beartown  branch 
in  southern  Wyoming,  it  exhibits  the  following  structure: 

Ft.   In.       Ft.   In. 

Sandstone,  massive  25  o 

Coal  I  4 

I'ireclay 3  o 

Sandy  sliale  5  o 

Coal  5  4 

The  coal  eight  feet  above  the  main  seam  of  this  section  is  a 
"split"   from  the  top  of   the  bed. 

In  the  borings  around  Welch,  McDowell  county,  a  "split"  is 
foiuid  at  twenty-sc^'en  to  forty-one  feet  below  the;  Pocahontas  seam 
in  tlie  borings  made  there,  which  is  considered  a  "split"  from  the 
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bottom  of  the  No.  3  bed  by  the  local  mining  engineers. 

The  Pocahontas  seam,  as  mined  along  Elkhorn  and  its  tribu- 
taries in  McDowell  county,  generally  has  a  "sulphur  band"  of  one 
to  three  inches  near  the  top  of  the  seam,  and  a  bony  layer  two  to 
four  inches  thick  at  three  and  a-half  to  four  and  a-half  feet  above 
the  bottom  of  the  coal. 

This  bed  passes  under  Elkhorn  creek  at  Kimball,  McDowell 
county,  and  when  we  come  fo  Helena,  or  Huger,  three  miles  be- 
low (west)  or  five  miles  by  the  N.  &  W.  Railroad,  the  coal  is  far 
beneath  water  level,  as  shown  by  the  following  record  of  a  bore 
hole  put  down  for  the  Watson  Coal  Company,  which  begins,  say 
twentv  feet  above  Elkhom  creek: 


Surface  

Soft  slate 12] 

Slate 8  o 

Coal o  9 

Slate o  4 

Sandstone    10  8 

Slate o  3 

Sandstone 3  8 

Coal  I  6 

Fireclay o  6 

Sandstone 10  o 

Slate o  6 

Sandstone 6  7 

Slate   o  8 

Sandstone 23  i      \  182 

Broken  sandstone  and  coal  seams 2  9 

Sandstone 7  9 

Hard,  broken  sandstone 11  6 

Sandstone 4  o 

Sandstone  and  mixed  slate o  10 

Sandstone 32  6 

Sandstone  and  mixed  slate 77  2 

Sandstone i  5 

Sandstone  and  mixed  slate 3  3 

Broken  sandstone i  6 

Sandstone  streaked  with  slate 6  2 

Sandstone   ..^. 11  8 

Sandstone  streaked  with  coal 3  5 

Sandstone o  6 

Coal,  No. 4 4    i 


Black  slate  o 

Fireclay  and  shale 3 

Sandy  slate 4 

Sandstone  and  slate 6 

Sandy  slate 2 

Sandstone 13 

Slate  3 

Sandstone 2 

Sandy  slate  4 

Slate o 


-   64    4 
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Sandstone  and  slate 7     4 

Sandstone 2     o 

Slate 4     6 

Slate 5     o 

Slate  and  sulphur 5     2      J 

Coal  {A^o.j\  Pocahontas 5 

Black  slate o 

Slate 5 

Sandstone 4 


Total 265     o 

The  record  of  another  boring  kindly  furnished  by  M.  J. 
Caples,  Superintendent  of  the  Pocahontas  Coal  and  Coke  Company, 
shows  the  thickness  and  depth  of  this  seam  on  Browns  creek, 
near  Welch,  as  follows: 

Ft.   In.       Ft.   In. 


Sandstone 90 

Coal,  slaty o 

Sandstone  and  slate 157 

(coal   I 
bone o 

coal   „ 3 

Slate  and  sandstone 57  io>^ 

{coal    I     6>-2 
bone o 
coal   2 

Pandstone  and  slate 27 

Coal,  ''split  No.  f I 

Slate  and  sandstone 10  \o) 

Coal,  No.  2  o     7      ] 

Slate  and  sandstone 47     o     J 

Coal,  No.  I o 

Sandstone  and  slate  to  top  of  red  beds 202 


2 

7 

9 


258  ^y^ 


4  ^y^ 


4     4 


\    87     8 


Total 605     9>^ 


This  record  shows  that  at  Welch  we  are  approaching  the  north- 
western limit  of  the  workable  area  of  the  Pocahontas  No.  3  coal, 
which  is  here  surpassed  in  size  by  the  overlying  No.  4  bed.  It  is 
possible  that  the  latter  may  continue  a  few  (five  to  ten)  miles 
farther  to  the  northwest  before  it,  too,  thins  below  commercial  size, 
but  of  course  only  the  diamond  drill  can  determine  this  matter. 

On  Tug  river,  the  Pocahontas  seam  rises  above  water  level, 
just  above  the  mouth  of  Mill  creek,  five  mil(»s  south  from  Welch, 
and  has  there  the  following  structure,  according  to  M.  R.  Camp- 
bell: 
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Ft.  In. 

Bony  coal  i  8 

Coal  o  3 

Bone   o  i 

Coal  2  2 

Bone o  i 

Coal  3  5 

Bone o  i 

Coal  I  o 


Ft.  In. 


8     9 


J 


Where  this  coal  first  comes  above  the  level  of  Dry  fork  of 
Tug  river,  one  mile  and  a-half  below  the  mouth  of  Kewee  creek, 
it  is  only  three  feet  three  inches  thick  and  quite  slaty,  according  to 
Campbell,  but  farther  south,  at  the  mouth  of  Vail  creek,  it  has  in- 
creased to  four  feet  seven  inches,  with  a  shale  parting  seven  inches 
thick  below  the  center.  South  from  this  it  gets  thicker,  and  to 
the  northeast  a  few  (six)  miles  on  Long  branch,  the  Pocahontas 
Company  reports  it  as  ten  feet  eleven  inches,  while  at  the  mouth 
of  Cucumber  creek  Mr.  Campbell  measured  six  feet  two  inches  of 
clean  coal,  as  the  bed  section  of  the  Pocahontas  seam  at  180  feet 
above  water  level. 

Messrs.  S.  D.  and  A.  P.  Brady  took  accurate  samples  of  this 
Pocahontas  seam  entirely  across  the  bed,  at  thirty-eight  different 
mines  in  every  portion  of  the  Flat  Top  district,  thus  securing  repre- 
sentative specimens  of  the  coal  shipped  from  the  several  mines, 
and  including  any  bony  layers  not  separated  from  the  same  in 
mining.  The  thickness  of  the  seam  and  its  partings  was  also 
measured,  and  the  result  of  these  measurements,  minus  the  bone 
and  slate  partings,  is  given  in  the  subjoined  table  of  analyses,  re- 
ported by  Prof.  Hite  as  the  composition  of  the  samples  as  follows: 


POCAHONTAS  (  No.  3)  COAI.. 


Anal. 

Th'nss 

No. 

Mois. 

V.  M. 

F.  C. 

Ash. 

Sul. 

Phos. 

of  Seam. 

B.  T.  U. 

Ft 

In. 

I. 

0.  41 

18.21 

76.38 

5.00 

0.50 

0.005 

4 

10 

15249 

2. 

0.36 

17.  02 

78.  22 

4.40 

0-54 

0.  004 

5 

I 

15261 

3- 

0.15 

17-37 

76.86 

5-62 

0.47 

0.003 

4 

6 

14934 

4- 

0.  26 

17-45 

76-93 

5-36 

0-55 

0.005 

5 

2 

15386 

5- 

0.30 

17-25 

78.85 

3.60 

0.  67 

0.  0J9 

5 

2 

15344 

6. 

0.  19 

17-03 

78.40 

4-3S 

0-54 

0.0025 

S 

5 

15337 

7. 

0.  24 

16.  06 

77-87 

5-83 

0.53 

0.0045 

5 

7 

15025 

8. 

0.13 

15.82 

79-34 

4-71 

0.  72 

0.005 

6 

6 

15251 

9. 

0.  27 

15-73 

79.80 

4.  20 

0.  61 

0.0045 

6 

5 

15413 

10. 

0.39 

15-92 

78.16 

5-53 

0.56 

0.  0065 

6 

3 

15038 

II. 

0.31 

16.82 

76.41 

6.46 

0.  70 

0.  006 

5 

6 

14978 

12. 

0.23 

16.81 

78.61 

4-35 

0.  70 

0.  009 

5 

10 

15235 
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13- 

0.27 

6.54 

76.49 

6.  70 

0.65 

0.  007 

6 

0 

14738 

14. 

0.  23 

16.03 

71-  16 

9  5'^ 

0.65 

0.  012 

6 

4 

14272 

15- 

or} 

[6.73 

7'>-  5  < 

6.55 

0.  67 

0.  0147 

7 

3 

1485 1 

1 6. 

n.  21 

6.47 

7  >.  >j 

.5-  U 

0-59 

0.005 

6 

9 

14997 

17- 

0  2  > 

^>.  42 

7  '•  i) 

6.  i9 

0.59 

0.  003S 

6 

2 

'  i^^83 

i8. 

n  I  i 

5-7J 

7^   4J 

4.  ;3 

9.64 

0.  0045 

6 

6 

I5MI 

19- 

0.  J[    1 

5  2S 

7J.  12 

4  ?2 

0.78 

0.  x)5 

6 

3 

T  i  1  2  ( 

20. 

0.  2r    1 

5  <i^ 

7!-  9 » 

5  13 

0.57 

0.  »5 

6 

9 

i5r4o 

21. 

0. 31    ' 

7-97 

75.  74 

4-  9^ 

0.  61 

0.004 

7 

3 

15059 

22. 

0.  30 

8.03 

77.77 

3-9^ 

0.53 

0.003 

8 

7 

15307 

23- 

0. 26    i 

6-55 

80.  ox 

3-  'y 

0-54 

0.  0025 

8 

7 

15375 

24. 

0. 42    ] 

8.29 

77.02 

4.27 

0.  64 

0.030 

7 

5 

15240 

25- 

0.  19 

7.15 

77.00 

5.66 

0.53 

0.0035 

7 

6 

14984 

26. 

0.31 

19-  13 

77.21 

3-35 

2.48 

0.  002 

7 

I 

14935 

27. 

0.32 

[6.42 

79-38 

3-3H 

0.  56 

0.  0022 

7 

8 

^5376 

28. 

0.32 

[8.27 

77-78 

3-63 

0.55 

0.  002 

8 

0 

15229 

29. 

0.  18    ] 

[7.36 

80.  12 

2-34 

0-53 

0.  002 

8 

I 

15543 

30. 

0.23 

[9.03 

77-71 

3-03 

0.54 

0.  0025 

8 

I 

15486 

31- 

0.36 

9.04 

77.24 

3-36 

0.56 

0.0025 

4 

5 

15403 

32- 

0.  13 

7.  22 

79-30 

3-55 

0.68 

0.  0025 

4 

8 

15518 

33- 

0.  14 

8.82 

77.11 

3-93 

0.87 

0.  008 

10 

7 

15239 

34- 

0.65 

7.78 

74-58 

6.99 

0.  67 

0.  004 

8 

5 

14874 

35- 

0.  16 

t8.85 

77-52 

3-47 

0.54 

0.  001 

9 

5 

15384 

36. 

0.  16 

'7-33 

77-75 

4-76 

0.87 

0.006 

7 

9 

15296 

37- 

0.  17 

8.05 

79.01 

2.77 

0.88 

0.  002 

9 

5 

15550 

38. 

0.  21 

[9.  62 

76.61 

3-56 

0.  69 

0.  006 

9 

3 

15398 

LOCATION  OF  SAMPLES,   MCDOWELL  COUNTY. 


Analyses 

No. 

1.  From  Ashland  mine,  Ashland  C.  &.  C.  Co.,  Ashland. 

2.  From  McDowell  mine,  McDowell  C.  &C.  C,  McDowell. 

3.  From  Roanoke  mine,   Roanoke  C.  &  C.  Co.,  one-half  mile 

below  McDowell. 

4.  From  Indian  Ridge  mine,  Indian  Ridge  C.  &  C.  Co.,  one 

mile  and  a-half  below  McDowell. 

5.  From  Arlington  mine,  ArUngton  C.  &  C.  Co.,  Arlington. 

6.  From  Greenbrier  mine,    Greenbrier  C.  &  C.  Co.,   one  mile 

south  of  Greenbrier. 

7.  From  Rolft  mine,  Rolft  C.  ct  C.  Co.,  Rolft. 

8.  From  Algoma  mine,  Algoma  C.  &  C.  Co.,  Algoma. 

<».         From  Elk  Ridge  mine.  Elk  Ridge C.  &  C.  Co.,  North  Fork. 

10.  From  Tidewater  No.  3  mine.  Tidewater   C.  &  C.   C,   one- 

half  mile  west  of  Vivian. 

1 1.  From  Bottom  Creek  mine,  Bottom  Creek  C.  tt  C.  Co.,  one- 

fourtb  mile  west  of  Vivian. 

12.  From  Peerless  mine.  Peerless  C.  &  C.  Co.,  Vivian. 

1.'.  From  Empire  mine.  Empire  C.  S:.  C.  Co.,  one  mile  west  of 
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Landgraf. 

14.  From  Shawnee  mine,  Shawnee  C.  &  C.  Co. ,  one-half  mile 

west  of  Eckman. 

15.  From  Eureka  mine,  Eureka  C.  &  C   Co.,  Eckman. 

16.  From   Pulaski  mine,    Pulaski  Iron  Co.,    one-fourth  mile 

south  of  Eckman. 

17.  From  Keystone  mine.  Keystone  C.  &  C.  Co.  Keystone. 

18.  From  Gilliam  mine,   Gilliam  C.   &  C.   Co.,    one  mile  and 

three-fourths  east  of  North  Fork. 

19.  From  Lynchburg  mine,   Lynchburg  C.  &  C.  Co.,  Kyle. 

20.  From  Powhatan  mine,  Powhatan  C.  &  C.  Co..  one-half  mile 

west  of  Powhatan. 

21.  From  Upland  mine.   Upland  C.   &  C.   Co.,   one-half  mile 

west  of  Elkhorn. 

22.  From  Housted  No.  1  mine,  Housted  C.  &  C.  Co.,  Elkhorn. 

23.  From  Turkey  Gap  mine,  Turkey  Gap  C.  &  C.  Co.,  one-third 

mile  west  of  Ennis. 

24.  From  Crozer  mine,  Crozer  C.  &  C.  Co..  onc-thirJ  mile  west 

of  Ennis. 

25.  From  Lick  Branch  Colliery  mine,   Norfolk  C.    &  C.   Co., 

Ennis. 

26.  From  Angle  mine,  Norfolk  C.  it  C.  Co.,  one  mile  north  of 

Maybeury. 
27..        From  Delta  Colhery  mine,   Norfolk  C.    &  C.   Co.,   Switch 
Back. 

28.  From  Norfolk  Colliery  mine,  Norfolk  C.  &  C.  Co.,  Switch 

Back. 

29.  From  Shamokin  mine,  one-fourth  mile  west  of  Maybeury. 

30.  From  Elkhorn  mine,  Elkhorn  C.  &  C.  Co. ,  Maybeury. 

31.  From  Louisville  mine,  Louisville  C.  &  C.    Co.,    Goodwill. 

32.  From  Goodwill  mine.  Goodwill  C.  &  C.  Co.,  one  mile  from 

Goodwill. 

33.  From  Mill  Creek  mine.  Mill  Creek  C.  &  C.  Co.,  one-fourth 

mile  west  of  Ruth. 

34.  From  Coaldale  mine,  Coaldale  C.  &  C.  Co.,  one-fourth  mile 

west  of  Coaldale. 

35.  From  Reliance  mine,  Booth-Bowen  C.  &  C.  Co.,   one  mile 

and  one-half  from  Simmons. 
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36.  From  Buckeye   mine,   Buckeye  C.  &  C.  Co.,  one  mile  and 

one-half  from  Simmons. 

37.  From  Caswell  mine,  Caswell  Creek  Co.,  Caswell  Creek. 

38.  From  Pocahontas  "West  Mine,"  Pocahontas  Collieries  Co., 

Pocahontas,   Va. 

This  coal  is  also  coked  on  an  extensive  scale  in  every  portion 
of  the  Flat  Top  and  Elkhorn  districts.  The  coke  was  sampled  by 
the  Messrs.  Brady  at  thirty-two  different  points  in  the  several  re- 
gions, and  the  composition  of  these  samples  is  reported  by  Prof. 
Hite  as  follows: 

COKE— POCAHONTAS  (No.  3)  VEIN. 
Analyses  Coking 

No.  Mois.      V.  M.     F.  C.      Ash.      Sul.      Phos.  time. 

1 0.14  0.91  90.18  8.77  0.78  0.009  48  hrr.. 

2 o.  10  0.98  92.70  6.22  0.68  0.0125  " 

3 0.06  0.71  92.68  6.55  0.67  0.0045  " 

4 0.05  0.98  91.47  7.50  0.72  0.005 

5 0.14  I.  12  89.14  9.60  0.56  0.0055  72  hrs. 

6 0.08  I.  17  88.30  10.45  0.65  0.006  48  hrs. 

7  0.05  0.82  94.46  4.67  0.51  0.0035 

8 0.09  0.93  91.95  7.03  0.58  0.006  " 

9 0.05  0.84  93.49  5.62  0.50  0.0035 

10.... 0.14  0.90  92.73  6.23  0.63  0.0045  " 

II 0.09  I.  21  83.57  15.13  0.44  0.0105  72  hrs. 

12 0.06  1.07  90.67  8.20  0.44  0.0065  " 

13 0.14  0.88  86.69  12.29  0-48  0.0065  " 

14 0.04  I.  01       88.63       10.32       0.39         O.  007  " 

15 0.14  0.98  88.82  10.06  0.43  0.006     " 

16 o.  II  1.30  85. 81  12.78  0.49  0.0085   48  hrs. 

17 0.08  0.64  90.30  8.98  0.49  0.0055   72  hrs. 

18 0.08  1.05  88.00  10.87  o- 54  0.097    48  hrs 

19 0.14  I.  16  92.58  6.12  0.64  0.0067   72  hrs 

20 0.06  0.79  93.77  5.38  0.61  0.0045 

21 0.21  0.92  92.80  6.07  0.65  0.0075 

22 0.08  o.  &2  93.13  5.97  0.55  0.0096 

23 0.07  0.89  92.38  6.66  0.67  0.0025   48  hrs. 

24 0.04  0.83  93.09  6.04  0..54  0.004 

25 0.05  I.  10  91.15  7.70  0.55  0.005 

26 0.08  0.97  91.92  7.03  0.62  0.0065   72  hrs. 

27 o.  10  0.93  92.59  6.38  0.66  0.005 

28 0.12  1.29  92.38  6.21  0.60  0.0065   48  hrs. 

29 0.15  I.  13  88.00  10.72  0.60  0.0055 

30 o.  10  I.  21  91.92  6.77  0.58  0.005 

31 0.05  0.69  92.66  6.60  0.68  0.004 

32 0.09  I.  10  93.67  5.14  0.62  0.0035 

LOCATION  OF  SAMPLKS,    MCDOWKI.L  COrNTV. 

Analyses 
No. 
1.  From  Tidewater  C.  tt  C.  Co.   ovens,   one-half  mile  west  of 
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Vivian. 

2.  From  Peerless  C.  &  C.  Co.  ovens,  Vivian. 

3.  From  Houston  C.  &  C.  Co.  ovens,  Elkham. 

4.  From  Keystone  C.  &  C.  Co.  ovens,  Keystone. 

5.  From  Gilliam  C.  &  C.    Co.   ovens,    one   mile   and   three- 

fourths  east  of  North  Fork. 

6.  From  Powhatan  C.  &  C.  Co.  ovens,  Powhatan  mine. 

7.  From  Elkhorn  C.  &  C.  Co.  ovens,  Elkhom  mine. 

8.  From  Lynchburg  C.  Co.  ovens,  Lynchburg  mine. 

9.  From  Shamokin  C.  &  C.  C.  ovens,  Shamokin  mine. 

10.  From  Turkey  Gap  C.  &  C.  Co.  ovens,  Turkey  Gap  mine, 

IL  From  Ashland  C.  &  C.  Co.  ovens,  Ashland. 

12.  From  McDowell  C.  &  C.  Co.  ovens,  McDowell. 

13.  From  Roanoke  C.  &  C.  Co.  ovens,  one-half  mile  below  Mc- 

Dowell. 

14.  From  Indian  Ridge  C.  &  C.  Co.  ovens,  one  mile  and  one- 

half  below  McDowell. 

15.  From  Arlington  C.  &  C.  Co.  ovens,  Arlington. 

16.  From  Rolft  C.  &  C.  Co.  ovens,   Rolft. 

17.  From  Greenbrier  C.   &  C.   Co.    ovens,    one  mile  south  of 

Greenbrier. 

18.  From  Louisville  C.  &  C.  Co.  ovens.  Goodwill. 

19.  From  Algoma  C.  &  C.  Co.  ovens,  Algoma  mine. 

20.  From  Elk  Ridge  C.  &  C.  Co.  ovens,  Elk  Ridge  mine. 

21.  From  Eureka  C.  &  C.  Co.  ovens.  Eureka  mine. 

22.  From  Shawnee  C.  &  C-  Co.  ovens,  Shawnee  mine. 

23.  From  Buckeye  C.  &  C.  Co.  ovens,  Buckeye  mine. 

24.  From  Norfolk  C.  &  C.  Co.  ovens.  Switch  Back. 

25.  From  Norfolk  C.  &  C.  Co.  ovens.  Lick  Branch  mine. 

26.  From  Upland  C.  &  C.  Co.  ovens.  Upland  mine. 

27.  From  Crozer  C   &  C.  Co.  ovens,  Crozer  mine. 

MERCER  COUNTY. 

28.  From  Coaldale  C.  &  C.  Co.  ovens,   Coaldale. 

29.  From  Goodwill  C.  &  C.  Co.  ovens.  Goodwill  mine. 

30.  From  Booth-Bowen  C.  &  C.  Co.  ovens,  Simmons  creek. 

31.  From  Mill  Creek  C.  &  C.  Co.  ovens,  Ruth. 

32.  From  Pocahontas  Collieries  Co.  ovens,  "Baby  mine,"  Po- 

cahontas. 

Taking  the  average  of  these  analyses  of  the  Pocahontas  coal. 
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and  its  resulting  coke,  and  comparing  them  with  the  average  of 
Prof.  Hite's  analyses  of  the  coal  and  coke  from  the  Sewell  bed,  we 
get  tlie  following  table: 

Pocahontas.      Sewell.        Pocahontas.         Sewell. 
Coal.  Coal.  Coke.  Coke. 

Moisture 0.23  0.69  0.09  0.14 

Volatile  Matter..  17.43  23.95  0.98  1.06 

Fixed  Carbon 77.71  72.04  90-99  91.26 

Ash 4.63  3.32  7.94  7.54 

Sulphur 0.62  0.74  0.58  0.75 

Phosphorus 0.0057  0.008  0.0061  0.0095 

These  averages  speak  for  themselves  in  revealing  coals  and 
cokes  of  the  highest  types,  and  where  each  has  so  many  excellent 
qualities,  it  is  a  difficult  matter  to  decide  between  them  purely  on 
chemical  grounds,  and  the  final  judgment  as  to  which  is  superior, 
must  be  delegated  to  the  arbitration  of  actual  results  achieved  in 
the  practical  use  of  each. 

In  some  parts  of  the  thick  coal  region,  one  to  two  feet  of 
coal  is  left  in  the  roof  of  the  Pocahontas  seam  as  a  support  for  the 
overlying  shales.  A  sample  of  this  coal  was  collected  from  the 
two  feet  left  in  the  roof  of  the  Buckeye  mine  on  Simmons  creek, 
the  composition  of  which  is  reported  b}-  Prof.  Ilite  as  follows. 

Moisture  o-  45 

Volatile  matter 18.  47 

Fixed  carbon 77.  39 

Ash 3.  69 

Total 100.  00 

Sulphur '. o.  63 

Phosphorus   o.  006 

B.T.  U 15226 

A  result  which  reveals  a  very  pure  coal,  really  better  than  that 
from  the  main  portion  of  the  seam  (see  sample  No.  36  of  theta})le, 
page  096). 

As  already  stated,  both  David  White  and  M.  R.  Campbell 
concur  in  the  opinion  that  the  Pocahontas  coal  horizon  is  repre- 
sented on  Piney  creek,  in  the  New  river  region,  by  a  thin,  insig- 
nificant coal  more  than  400  feet  below  the  (iuinnimont  seam,  and 
a  little  more  than  100  feet  above  the  top  of  the  liED  beds,  so  that 
no  valuable  extension  of  the  No.  3  vein  need  be  expected  very  far 
northeast   from    the   southern   portion    of    Raleigh    county.     Mr. 
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White  reaches  this  conclusion  from  the  finding  on  New  river  of 
some  forms  of  Neuropteris,  Sphenopteris,  and  Rhabdocarpus 
peculiar  to  the  Pocahontas  flora. 

The  No.  2  and  No.  1  coals  below  the  Pocahontas  bed  are  both 
too  thin  to  be  of  much  economic  importance,  since  neither  one  sel- 
dom exceeds  two  feet,  though  in  southern  McDowell,  Campbell  re- 
ports a  coal  as  showing  a  thickness  of  two  feet  eight  inches,  and 
not  entirely  exposed,  150  feet  above  the  red  beds,  near  the  mouth 
of  Vail  creek,  while  one  (No.  2),  sixty  feet  below  No.  3,  has  the 
same  thickness  at  Tug  river  P.  0.,  and  on  Adkins  branch  near  by, 
shows  a  section  of  three  feet  eight  inches,  so  that  it  is  possible 
some  commercial  coal  may  exist  at  the  horizons  5f  coals  Nos.  1 
and  2  below  the  Pocahontas  seam  in  southern  McDowell  county. 

Just  what  relation  the  "Payne"  and  "Three-foot"  beds,  which 
lie  so  close  to  the  red  beds  near  Webster  Springs,  W^ebster  county, 
sustain  to  the  Pocahontas  or  higher  beds  of  the  Flat  Top  and  New 
river  districts,  is  not  yet  known,  but  David  White's  researches  into 
their  fossil  flora  now  being  made,  may  be  expected  to  throw  some 
light  upon  the  question.  From  the  fact  that  in  passing  southwest- 
ward,  successively  lower,  and  lower  coals  appear  in  the  Pottsville 
series,  one  would  infer  that  the  Webster  coals  must  belong  in  the 
New  river  group,  and  that  none  of  them  are  lower  than  the  Quin- 
nimont  bed,  though  it  is  possible  the  "Echols"  bed  of  d'Invilliers 
may  be  represented. 


CHAPTER  VIII. 


THE    POCONO   COALS,    OR    "FALSE"    COAL   MEASURES. 
STATTSTTC^   OF   COAL   AND   COKE   PRO- 
DUCTION, ETC. 


The  Pottsville  series,  just  described,  is  the  oldest  and  the 
lowest  of  the  true  Coal  Measures.  The  beds  of  the  latter  lie  un- 
confornial)ly  upon  the  eroded  surface  of  the  next  underlying  series 
of  red  and  green  shales,  green  sandstone,  etc.,  which  make  up  the 
Mauch  Chunk  series,  containing  a  very  different  fauna  and  llora. 
True,  there  is  ])ractiealh'  no  discordance  in  the  dip  of  the  Potts- 
ville, and  tliat  of  the  ^Lauch  Chunk  beds,  but  evidence  of  erosion 
at  the  line  of  contact  is  clear,  and  the  break  in  life  forms  is  very 
marked,  so  that  none  of  the  conglomerates  on  New  River,  or  else- 
where, which  come  l)clow  the  top  of  the  red  reds,  should  be  in- 
cluded in  the  Pottsville  series.  No  coal  beds,  of  workable  thick- 
ness, are  known  in  this  Mauch  Chunk  series  under  the  Pottsville, 
80  that  when  the  l)asal  beds  of  tlie  latter  are  reaeluMl,  all  hope  of 
finding  coal  in  commercial  ijuantity,  should  l)e  abandoned. 
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Below  the  Mauch  Chunk  red  beds  and  the  underlying  Green- 
brier limestone,  ("Big  Lime"  of  the  oil  well  drillers),  there  comes 
the  Pocono  sandstone  series  of  rocks  which  occasionally  hold  some 
irregular,  impure,  sporadic  coal  seams,  of  a  nature  approaching 
anthracite.  These  coals  have  excited  much  interest  in  western 
Berkeley,  eastern  Morgan,  Greenbrier  and  other  counties,  along 
the  line  between  Virginia  and  West  Virginia.  This  is  the  same 
geological  formation  as  the  "Big  Injun"  oil  sand  of  the  western 
portion  of  the  state,  and  when  coal  bearing,  is  usually  referred 
to  as  the  "False"  Coal  Measures,  since  the  appearance  of  coal  in 
them  raises  hopes,  in  those  who  do  not  know  their  unreliable  na- 
ture, that  can  never  be  realized. 

The  Dora  coal  field,  of  Augusta  county,  Virginia,  is  of  the 
same  age,  and  it  is  well  known  that  several  fortunes,  amounting 
to  several  hundreds  of  thousands  of  dollars,  have  been  hopelessly 
spent  in  attempting  to  develop  commercial  mines  in  the  delusive 
coal  beds  of  that  field.  One  of  the  peculiar  features  of  these  Po- 
cono coals  is  their  extreme  variability  in  thickness.  They  may 
show  eight  to  ten  feet  at  one  point,  and  within  as  many  yards  thin 
away  to  only  a  few  inches.  Then,  too,  they  are  always  interstrat- 
ified  with  much  slate  and  bony  material,  and  as  they  occur  in  the 
regions  where  the  strata  are  highly  folded,  and  often  overturned, 
the  coal  is  always  much  crushed,  and  the  basins  of  very  limited 
extent,  so  that  even  if  any  good  coal  could  be  found,  there  would 
not  be  enough  of  it  to  warrant  the  large  expenditure  necessary  to 
market  it  on  a  commercial  scale  from  the  usual  high  and  inacces- 
sible mountain  regions  of  its  occurrence. 

Quite  recently  there  has  been  much  newspaper  discussion  of 
the  coal  which  occurs  in  these  Pocono  beds  along  the  line  between 
Berkeley  and  Morgan  counties,  and  farther  west  and  southwest. 
The  writer  paid  a  brief  visit  to  the  region,  but  could  see  no  coal  of 
commercial  value,  except  for  local  uses,  and  even  for  that  purpose 
it  will  cost  much  more  to  procure,  than  to  purchase  the  best  grades 
of  Pennsylvania  anthracite. 

Mr.  William  Grifiith,  an  eminent  mining  engineer,  who  has 
had  much  experience  in  the  anthracite  fields  of  Pennsylvania,  has 
studied  the  Morgan  and  Berkeley  deposits,  and  in  a  paper  pub- 
lished in  "Mines  and  Minerals."  pages  293-4,  February,  1893, 
has  given  an  interesting  description  of  these  coals,  which  is  here- 
with quoted  in  full,  as  follows:    ■ 


'04  THE    POCONO    COALS. 

THE  ANTHRACITE 

Of  the  Third  Hill  Mountain,  West  Virginia.  — The  effect  of  Crushing 

Movements  on  the  Quality  of  the  Coal. 


By   Williatn  Griffith,  Miuing  Etigineer* 

Situation.  — "The  Third  Hill  and  Sleepy  Creek  mountains  are  located  in 
Berkeley  and  Morgan  counties,  West  Virginia.  They  extend  nearly  north 
and  south  (N  25°  E),  the  northerly  end  being  about  13  miles  west  of  Mar- 
tinsburg,  7  miles  east  of  Berkeley  Springs.  Sleepy  Creek  Station,  on  the 
Baltimore  and  Ohio  railroad,  is  the  nearest  point  by  rail,  being  3  or  4  miles 
north  of  the  northerly  end  of  the  mountains,  while  Cherry  Run  Station 
(the  junction  j)oint  of  the  Baltimore  and  Ohio  railroad  and  Western  Marj'- 
land  railroad)  is  6  miles  distant.  This  station  is  124  miles  by  rail  from  Bal- 
timore. 84  miles  from  Washington,  68  miles  from  Cumberland,  18  miles  from 
Hagerstown,  and  200  miles  from  Pittsburg. 

Topography.  — "  As  before  stated,  these  mountains  extend  southward 
from  near  the  Potomac  river,  having  general  directions  of  about  S  25°  W- 
and  are  nearly  parallel,  being  separated  by  the  valley  of  Meadow  Branch, 
which  rises  near  the  southerly  end  of  the  valley  on  the  slope  of  Middle 
Ridge  (a  hill  which  gradually  rises  from  the  center  of  the  valley,  and  in, 
creasing  in  height  southward,  unites  the  two  mountains).  Fnmi  Middle 
Ridge,  the  Meadow  Branch  flows  northward  and  empties  into  Sleepy  Creek, 
a  stream  of  considerable  size,  which  drains  the  valley  lying  west  of  Sleepy 
Creek  mountain.  The  BacH  Valley,  to  the  east  of  Third  Hill,  is  drained  by 
Back  Creek  and  its  tributaries,  and  flows  also  into  the  Potomac  west  of  Mar- 
tinsburg.  A  good  idea  of  the  relative  positions  of  these  mountains  can  be 
obtained  from  the  .sketch  map  by  noting  that  their  general  outline  somewhat 
resembles  a  fish.  Sleep}'  Creek  mountain  forming  the  back.  Third  Hill  the 
belly,  and  Middle  Ridge  uniting  the  two  at  the  base  of  the  tail.  Their 
.southern  extension,  including  Brush  Creek  Valley,  forms  the  tail,  while  the 
nose  and  mouth  are  formed  by  the  noitli  end  of  Sleepy  Creek  mountain  and 
Short  mountain,  the  latter  being  a  detached  portion  of  Third  Hill.  The 
crests  of  Third  Hill  and  Hleepy  mountain  are  about  1000  feet  above  the  gen- 
eral level  of  Sleepy  Creek  and  Back  Creek  valleys,  and  about  500  feet  above 
Meadow  Branch  valley,  which  latter,  at  Tom  Meyer's,  11  or  12  miles  south 
of  the  Baltimore  and  Ohio  railroad,  is  600  feet  higher  than  Sleej)y  Creek 
Station. 

"The  coal  beds,  which  are  the  especial  object  of  this  paj)er,  are  found 
in  the  rocks  which  flank  the  east  .side  of  Third  Hill.  At  the  southern  end, 
i.  e.,  near  the  fish's  tail,  the  outcrops  are  near  the  crest  of  the  mountain;  but 
to  the  north,  the  rocks  containing  them  gradually  separate  from  the  main 
hill,  forming  Short  mountain,  above  mentioned.  The  .space  bstween  Short 
mountain  and  the  main    ridge  is  occupied  by  soft  red  shales,  forming  a  sort 

*Paper  read  before  the  Eranklin  Institute,  Philadelj)hia,  Jan.  8,  1902. 
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of  valley,  in  which  several  mountain  streams  have  their  source,  which  have 
cut  channels  or  passes  through  Short  mountain,  thus  dividing  it  into  a  chain 
of  ridges  lying  end  to  end,  parallel  to  Third  Hill  proper;  and  as  the  crests  of 
these  ridges  are  formed  by  the  hard  and  almost  vertical  strata  in  which  the  coal 
is  found,  it  will  be  seen  that  the  coal  outcrop  runs  lengthwise  of  the  highest 
crest  of  Short  mountain  and  across  the  passes,  through  which  the  Cherry 
run  and  other  brooks  flow,  as  above  mentioned,  and  that  the  coal  beds  are 
very  accessible  by  water-level  drifts,  lengthwise  of  the  seam,  from  the  creek 
beds. 

Geology.  — "A  knowledge  of  the  geology  of  this  region  is  of  the  utmost 
importance  in  determining  the  value  of  the  anthracite  coal  in  the  Third  Hill; 
for  if  we  know  positively  their  geological  position,  we  have  gone  a  long  way 
toward  determining  their  economical  value.  The  following  ideal  cross-sec- 
tion will  illustrate  : 

"In  the  first  place,  we  find  that  both  Sleepy  Creek  and  the  Back  Creek 
vallej'S  are  occupied  by  the  soft  red  and  yellow  shales  and  black  slates  of  the 
middle  and  upper  Devonian  measures,  the  lowest  rocks  of  the  series  being 
in  each  valley  farthest  from  the  mountain  in  question,  while  the  highest 
rocks  of  the  Devonian  Age  (the  red  shales  of  the  Catskill  group,  or  No.  IX 
of  Pennsylvania  Geological  Survey),  are  found  flanking  the  west  slope  of 
Sleep}'  Creek  mountain  and  the  east  slope  of  Third  Hill.  The  crest  of  both 
these  mountains  is  fornivid  by  a  ridge  or  spine  of  hard  white  and  gray  sand- 
stone, being  the  lowest  rocks  of  the  subcarboniferous  or  Pocono  measures, 
and  these  same  rocks  form  the  mountain  sides  sloping  down  to  Meadow 
Branch. 

"The  rocks  in  the  crest  and  in  the  east  flank  of  Third  Hill  and  in  the 
Back  Creek  valley  are  overturned  or  inverted,  as  shown  by  their  decided  dip 
to  the  east,  while  in  Sleepy  Creek  mountain  and  valley  the  rocks  are  regular 
and  dip  also  to  the  east.  Thus  we  see  that  the  two  mountains  are  formed 
by  a  long,  narrow,  canoe-shaped  trough  or  basin  of  hard  Pocono  sandstone, 
resting  upon  the  soft  red  rocks  of  the  valley.  Through  this  basin  Meadow 
Branch  flows,  breaking  through  a  precipitous  gorge  at  the  northerly  end. 
Now,  while  there  are  coal  openings  on  the  west  side  of  Meadow  Branch  in  a 
number  of  places,  those  in  Third  Hill  are  particularly  interestine  in  this 
paper,  and  we  will  confine  ourselves  to  the  developments  along  its  crest. 

"Anthracite  coal  has  long  been  known  to  exist  in  Third  Hill,  and  in  fact 
has  been  found  far  to  the  southward  and  also  to  the  northward  in  the  same 
general  range  of  Pocono  rocks  at  various  places.  At  Third  Hill,  however, 
more  than  any  other  one  locality,  the  coal  has  been  proved  by  many  test  pits 
dug  into  the  outcrop  along  the  crest  of  the  mountain  for  12  oi  15  miles,  and 
while  these  provings  have  been  very  alluring  to  prospectors,  and  considerable 
time  and  money  have  been  spent,  both  in  shafting  and  boring  with  diamond 
drills,  as  yet  no  coal  beds  have  been  found  of  suificient  value  to  warrant  the 
expense  necessary  for  their  development.  The  true  Carboniferous  formation, 
which  includes  the  productive  coal  measures  of  Pennsylvania  and  West  Vir- 
ginia, is  much  higher  in  the  geological  series  of  rocks  than  the  Pocono  (in 
which  the  coal  in  question  is  found).     And  in  Pennsylvania  no  anthracite 
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coal  of  workable  thickness  has  ever  been  found  in  the  I'ocono  rocks.  It  is 
true  that  in  a  few  localities,  notably  in  Kentucky  and  Tennessee,  and  in  one 
or  two  special  points  in  Pennsylvania,  bituminous  coal  is  mined  in  the  lower 
Carboniferous  measures.  At  the  same  time,  these  beds  are  not  so  regular  as 
to  thickness  and  are  more  subject  to  faults  and  di.sturbances,  and,  conse- 
quently, are  more  costly  to  mine  than  beds  of  the  true  Carboniferous  age. 
As  a  rule,  when  bituminous  coal  exists,  the  measures  are  not  much  disturbed 
or  distorted,  and  the  coal  lies  flat  or  on  moderate  dips,  verj'  much  as  orig- 
inally deposited;  while  in  the  case  of  anthracite  coal,  the  conditions  are  quite 
different,  as  it  only  occurs  in  highly  disturbed  measures,  where  the  coal 
(originally  supposed  to  have  been  bituminous)  has  been  coked  or  distilled  un- 
der the  heat  and  great  pressure,  due  to  the  distortion  of  the  rock  formation 
in  which  it  exists.  The  anthracite  beds  of  Pennsylvania  are,  therefore, 
found  to  contain  more  slat}'  refuse  and  are  more  subject  to  fault}*  squeezes, 
crushed  coal,  etc.  ,  than  the  bituminous  beds  of  the  same  age.  Again,  the 
Pocono  rocks  are  known  to  be  false-bedded  and  much  more  irregular  in  their 
stratification,  and  more  liable  to  faults,  crushes  and  other  irregularities,  than 
the  rocks  of  the  true  coal  ineasures. 

"As  a  result  of  the  above  facts,  and  the  known  geological  po.sition  of  the 
beds  of  Third  Hill,  in  connection  with  their  steep  dips;  usually  inverted)  and 
the  evident  distortion  and  folding  of  the  measures,  we  must  expect  to  find 
the  coal  beds  more  or  less  crushed  throughout  the  region,  and  in  much  the 
same  state  as  the  crushed  and  faulty  coal  of  the  Pennsylvania  anthracite  beds. 
In  addition  to  this,  the  beds  would  probably  be  found  more  irregular  and  er- 
ratic as  to  thickness  and  continuity,  existing  more  or  less  as  "pockets,  '  and 
very  uncertain  as  a  basis  upon  which  to  make  a  large  investment  of  capital 
necessary  to  development  for  railroad  shipment. 

"The  proviugs  noted  on  Third  Hill  were  made  many  years  ago,  the  most 
recent  provings  west  of  Shanghai  and  near  the  source  of  Cherry  Run,  and  it 
was  impossible  to  get  fresh  samples  of  coal  from  the  seam  for  analysis  or 
tests.  It  is  reported  that  a  number  of  wagon  loads  of  coal  were  hauled 
away  from  the  various  shafts  and  sold,  and  found  to  give  very  good  satisfac- 
tion as  fuel,  and  apparently  equal  to  Pennsylvania  anthracite.  Analyses  of 
fresh  coal  have  been  shown  me,  which  average  about  as  follows: 

Volatile  matter about  lo  per  cent. 

Fixed  carbon about  84  per  cent. 

Ash about    6  per  cent. 

"From  this  we  should  take  the  coal  to  be  a  semi-anthracite,  free-burning, 
white  a.sh,  ap])roaching  in  cju^lity  the  coals  of  Shamokin  and  Bernice,  Pa., 
which  are  classed  as  anthracites.  It  is  probable  that  the  above  analysis  is 
from  picked  samples  of  pure  coal,  and  that  the  average  of  the  .seam  would 
.show  nuicli  higlier  j)ercentage  of  ash,  owing  to  the  bony  coal  and  slate  which 
would  remain  intermingled  with  it,  even  after  careful  preparation.  The  coal 
does  not  yield  readily  to  the  influence  of  the  atmosphere,  as  is  shown  by  the 
good  condition  of  coal  exjwsed  10  or  15  years  at  the  proving  shafts. 

"The  njcks  of  the  mountain  in  the  south  end,  where  the  recent  Shanghai 
I)rovings  were  made,  are  nmrh  disturbed,  and  the  coal  bed  in  the  proving 
shaft  is  inverted  and  the  coal  badly  ciiashed. 
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"At  this  point  a  distinct  basin  is  found  in  the  hard  Pocono  rocks  near 
the  crest  of  the  mountain.  This  basin  is  about  500  feet  wide,  and  shallow. 
The  proving  shaft  was  about  8  feet  square,  50  or  60  feet  deep,  and  sunk  in  the 
coal  outcrop  on  the  east  margin  of  the  basin.  The  writer  was  lowered  into 
the  shaft  by  means  of  a  bucket  and  rope  attached  to  the  hoisting  engine,  and 
found  the  coal  bed — which  was  supposed  to  be  about  10  feet  thich — much 
crushed  and  faulty,  as  has  before  been  mentioned,  and  practically  worthless. 
Near  the  bottom  of  the  shaft  the  bed  seemed  to  be  parted  by  layers  of  fire- 
clay and  slate,  and  in  worse  condition  than  at  the  top.  This  shaft  was 
shortly  afterwards  abandoned. 

"On  the  western  outcrop  of  this  narrow  basin  the  rocks  were  regular, 
dipping  to  the  east  about  40  degrees.  A  short  tunnel  had  been  driven  west- 
ward into  the  hill,  cutting  a  bed  of  coal  about  2>4  feet  thick.  The  writer 
examined  this  seam,  after  having  the  tunnel  cleaned  out,  and  found  that 
though  the  dip  was  regular  and  the  bed  right  side  up,  the  coal  was  in  much 
the  same  condition  as  in  the  shaft;  and  that  while  a  small  quantit3'  had  evi- 
dently been  mined  out  and  used  locally  by  the  farmers  in  the  valley,  the  bed 
was  virtually  valueless  for  general  development. 

"Previous  to  sinking  the  shaft  above  mentioned,  much  money  had  been 
spent  in  driving  a  tunnel  horizontally  into  the  east  flank  of  the  mountain, 
about  half  way  down,  all  the  way  through  the  red  rocks  of  No.  IX,  in  hopes 
of  cutting  the  vertical  coal  bed  200  or  300  feet  below  the  surface.  The  tun- 
nel (about  7  feet  x  8  feet")  was  driven  several  hundred  feet  into  the  moun- 
tain, and  at  its  end  diamond  drill  holes  were  bored  horizontally  100  feet  or 
more,  until  the  water  pressure  forced  the  drills  out  and  stopped  the  further 
progress  of  the  work.  This  tunnel  would  not  cut  the  coal  if  it  had  been  ex- 
tended clear  through  the  mountain,  as  it  was  probably  far  below  the  bottom 
of  the  shallow  basin  containing  the  bed.  A  diamond  drill  hole  had  also 
been  bored  in  the  top  of  the  mountain,  but  outside  of  the  coal  basin. 

"As  noticed  above,  as  we  go  north  from  the  Shanghai  provings,  the 
ridge  containing  the  eastern  coal  outcrop  gradually  separates  from  the  main 
ridge,  and  if  the  same  basin  structure  is  maintained  it  becomes  wider  and 
deeper,  allowing  an  area  of  red  shale  between  Short  mountain  and  the  main 
range,  as  priorly  noted,  and  permitting  the  coal  to  cut  down  as  low  as  the 
bottom  of  the  lowest  creek  beds  in  the  foot  hills  near  the  valley,  xlt  the 
provings  north  of  Shanghai,  the  rocks  seemed  to  be  more  regular,  in  some 
places  vertical  or  with  slight  westerly  dip,  and  not  being  inverted,  owing 
perhaps  to  their  being  higher  and  nearer  to  the  summit  of  overturn.  The 
coal,  except  on  the  dumps,  which  had  been  taken  from  the  shaftings,  showed 
slightly  better  fracture,  though  much  crushed  and  faulted.  Farther  to  the 
northward,  in  the  vicinity  of  the  lands  near  the  head  of  Cherr>-  Run,  about 
the  same  conditions  are  found,  the  strata  dipping  about  80  degrees  to  the 
eastward  and  inverted.  The  outcrop  has  recently  been  cut  by  a  drift  on  the 
north  side  of  Cherry  Run  gap  of  Short  mountain,  and  more  recently  at  a 
shaft  in  the  gap  southwest  of  Norrington's  peach  orchard.  This  shaft  is 
about  5  feet  x  8  feet,  and  it  is  said  to  be  over  50  feet  deep.  Coal  was  struck 
about  half-way  down,  and  it  is  said  to  be  about  4  or  5  feet  thick.      A  number 
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of  tons  was  sold  to  the  farmers  nearby  for  upwards  of  ^4  per  ton,  and  was 
pronounced  of  satisfactory  quality.  Although  this  shaft  was  filled  with 
water — and  we  were  not  permitted  to  examine  the  coal  in  place — we  were 
able  to  judge  of  its  structure  and  condition  by  the  heap  of  coal,  dirt,  etc., 
still  piled  near  the  top  of  the  shaft.  It  is  unquestionably  in  the  same  crushed 
and  faulted  condition  as  found  at  every  other  point  of  the  region,  where 
openings  have  been  made. 

"As  to  the  thickness  and  general  condition  of  the  coal  in  the  beds  north 
of  Shanghai,  I  cannot  say,  except  from  inference,  as  all  the  openings  were 
long  since  filled.  We  noticed,  however,  that  the  pieces  of  slate  exposed  on 
the  dumps  had  not  the  flat  laminated  structure  of  the  inter.stratified  slate  of 
the  Pennsylvania  anthracite  beds,  but  had  the  same  shape  and  crushed  ap- 
pearance that  characterized  the  coal,  and  was  hard  to  distinguish  from  the 
coal,  except  by  its  greater  weight  or  by  breaking.  This  fact  is  an  indication 
of  the  crushed,  faulty  condition  of  the  beds,  and  of  the  great  pressure  to 
which  they  must  have  been  subjected,  and  it  is  evident  that  the  pressure  was 
sufficient  to  crush  not  only  the  coal  but  the  slate  also,  and  force  it  out  of  its 
true  stratified  condition.  The  slate  carries  considerable  iron  and  is  much 
heavier  than  coal.  Owing  to  this  fact  it  could  be  readily  separated  from  the 
coal  by  the  process  of  jigging,  common  in  Pennsylvania  anthracite  regions. 
The  writer  had  a  proving  hole  dug  into  the  outcrop  of  :i  bed  of  coal  in  the 
Meadow  Branch  valley,  west  of  Tom  Meyer's  house,  and  found  it  3^  to  4 
feet  in  thickness,  lying  in  good  position  between  regular  dipping  rocks,  but 
the  coal  was  of  the  same  crushed  and  slippery  character  referred  to  above; 
and  while  the  coal  would  probably  burn  good,  the  crushed  condition  would 
cause  an  excessively  large  percentage  of  fine  coal,  such  as  pea,  buckwheat 
and  dust,  which  wonld  reduce  the  market  value  of  the  product,  as  would  also 
its  soft  and  friable  nature;  on  account  of  which  it  could  not  stand  much 
handling,  but  would  readily  crumble,  causing  much  culm  and  waste. 

"Our  investigations  of  this  curious  coal  field  have  led  us  to  regard  the 
coal  beds  of  Third  Hill  as  a  sort  of  natural  curiosity  or  geological  freak, 
and,  owing  to  uncertainty  as  to  thickness  and  continuity,  and  probable  un- 
reliable or  "pockety"  and  faulty  nature  of  the  beds,  their  ecomical  value  is 
small.  There  can  be  no  doubt  that  the  above-de.scribed  crushed  condition 
of  the  coal  beds  extends  throughout  the  region,  including  the  deeper  parts  of 
the  seam,  far  below  the  surface,  as  well  as  near  the  outcrop.  Of  cour.se,  if 
the  coal  beds  in  Third  Hill  were  proved  to  be  3  or  4  feet  thick  or  more,  contin- 
uous and  reliable,  the  large  investment  required  to  develop  for  railroad  ship- 
ment would  be  justifiable,  notwitlistanding  thecrushed  condition  of  the  coal, 
for  the  location,  excellent  railroad  facilities,  and  good  market,  at  high  pri- 
ces, would  go  a  long  way  toward  counterbalancing  the  loss  due  to  poor  frac- 
ture or  faulty  coal.  But  to  attempt  to  prove  the  relialniity  of  the.se  seams  as 
to  thickness,  continuity,  etc.,  would  require  a  considerable  expenditure, 
which  would,  in  the  writer  s  opinion,  be  very  likely  to  result  unfavorably." 


This  uiibhiscd  report  of  un  expert  on  anthracite  coal  .sliould 
(•onvinee  ino.st  people   that  the  fuel  locked  up  in  the  summits  of 
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the  mountains  of  Berkeley,  Morgan,  and  other  counties  southwest- 
ward  to  Greenbrier,  is  not  now  commercially  available.  Of  course, 
in  the  remote  future,  when  the  Pennsylvania  anthracite  is  largely 
exhausted  and  the  cheaply  mined  bituminous  coals  have  all  been 
used  up,  it  may  be  possible  to  mine  these  crushed  and  irregular 
beds  of  anthracite  in  Berkeley  and  Morgan,  and  separate  the  coal 
from  its  interstratified  slate,  bone,  and  other  impurities,  in  such  a 
way  as  to  yield  a  profitable  return  on  the  large  investment  that 
will  be  necessary,  but  so  far  as  one  can  now  judge  that  time  is 
many  years  in  the  future. 

Mr.  David  White  has  examined  the  fossil  plants  occurring 
with  these  coals,  and  unhesitatingly  pronounces  them  of  Pocono 
age,  in  entire  agreement  with  the  conclusions  of  Prof.  William  B. 
Rodgers,  who  first  examined  and  described  the  coal  beds  in  his  an- 
nual reports  on  the  Geological  Survey  of  Virginia,  sixty  odd  years 
ago. 

The  writer  had  hoped  that  some  of  these  basins  might  contain 
coal  of  Pottsville  age  instead  of  Pocono,  but  David  White's  con- 
clusions from  the  flora  effectually  disposes  of  any  such  possibility. 

STATISTICS  OF  COAL  AND  COKE  PRODUCTION. 

The  growth  of  coal  production  in  West  Virginia  has  been  con- 
stantly increasing  during  the  past  thirty  years,  with  the  exception 
of  two  years  due  to  prolonged  strikes.  Beginning  with  only  672,- 
000  short  tons  in  1873,  the  first  year  for  which  we  have  definite 
statistics,  production  has  grown  until  the  present  year  bids  fair  to  sur- 
pass 25, 700, 000  short  tons,  barring  any  serious  strikes  or  labor  diffi- 
culties. The  time  must  soon  come  when  West  Virginia  will  pass 
Illinois  and  become  the  second  State  in  coal  production  instead  of 
third,  a  place  she  has  held  since  1895,  when  Ohio  was  left  behind. 
Just  when  West  Virginia  will  pass  Pennsylvania  and  become  first 
in  bituminous  coal  production,  depends  largely  upon  the  rate  of 
exhaustion  of  the  latter' s  coal  fields.  That  she  will  surpass  Penn- 
sylvania sometime  during  the  present  century  is  practically  sure, 
since  the  vast  production  of  the  latter  State  must  lead  to  rapid  ex- 
haustion of  her  limited  area,  and  the  fuel  for  her  great  industries 
must  necessarily  come  from  the  adjoining  State,  where  so  much 
coal  can  be  floated  down  the  Monongahela  directly  to  the  greatest 
manufacturing  district  in  the  world. 
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The  following  account  of  West  Virginia's  coal  production, 
(]Uoted  from  the  annual  volume  of  the  U.  S,  G.  Survey  on  the 
Mineral  Resources  of  the  country  for  1901,  will  prove  of  interest: 

WEST  VIRGINIA. 

"Total  production  iu  1901,  24,068,402  short  tons;  spot  value,  $20,848,184. 

"The  coal  production  of  West  Virginia  in  1901  shows  an  increase  of  1,421,- 
195  short  tons,  or  6.  3  per  cent,  in  amount,  and  of  $2,431,313,  or  13  per  cent, 
in  value.  The  record  of  West  Virginia  as  a  coal-producing  State  is  one  with- 
out parallel  in  the  history  of  our  development.  During  the  last  twenty-one 
years  there  has  been  only  one  instance  in  which  the  production  of  West  Vir- 
ginia was  less  than  that  of  the  preceding  year.  This  was  in  1895,  and  was 
due  to  two  causes.  One  was  the  general  strike  which  prevailed  in  the  Poca- 
hontas region,  and  which  resulted  in  a  decrease  of  1,150,000  in  the  counties 
of  McDowell  and  Mercer,  and  the  other  was  the  general  business  depression 
which  affected  the  coal-mining  industry,  and  all  industries  in  everj'  State 
during  that  year.  Notwithstanding  the  loss  of  1,150,000  tons  in  McDowell 
and  Mercer  counties,  and  the  general  depression,  the  total  production  of  the 
State  decreased  in  that  year  only  240,000  tons.  During  tlie  twent3'-one  years 
that  the  history  of  coal  production  has  been  recorded  in  the  volumes  of 
Mineral  Resources  of  the  United  States,  the  coal  production  of  West  Vir- 
ginia has  increased  an  average  of  over  1,000,000  tons  each  year.  Notwith- 
standing its  decreased  production  in  1895,  West  Virginia  in  that  year  ex- 
ceeded the  output  of  Ohio,  which,  up  to  that  time,  held  third  place  as  a  coal 
producer.  Since  that  time  West  Virginia  has  been  gradually  approaching 
Illinois,  which  ranks  second  to  Pennsylvania,  but  has  not  fulfilled  a  predic- 
tion made  some  j'ears  ago,  that  by  the  beginning  of  the  present  century 
West  Virginia  would  rank  next  to  Pennsylvania  as  a  coal-producing  State. 

"There  is  another  respect  in  which  the  coal-mining  industry  of  West  Vir- 
ginia stands  distinctly  alone.  This  is  i&  the  fact  that  although  its  produc- 
tion now  approaches  25,000,000  tons  per  year,  the  amount  of  this  fuel  con- 
sumed within  the  Slate's  borders  is  almost  insignificant,  if  the  amount  con. 
sumed  by  the  transportation  companies  is  excluded.  There  are  some  iron 
and  steel  manufacturing  industries  in  Wheeling  and  vicinity,  which  utilize 
West  Virginia  coal,  but  except  for  these,  the  manufacturing  industries  in  the 
State  are  almost  entirely  undeveloped,  and  by  far  the  greater  proportion  of 
the  fuel  taken  from  West  Virginia  mines  goes  to  feed  and  support  the  manu- 
facturing enterprises  of  neighboring  States.  This  has  probably  been  the 
rt-sult  of  the  fact  that  the  railroad  companies  penetrating  the  coal  fields  have 
been  identified  with  the  coal  mining  interests,  and  have  been  glad  to  get  the 
advantage  of  long  hauls  in  the  way  of  transportation.  *  Some  of  the  West 
Virginia  coals  are  highly  prized,  both  for  steam  raising  and  coke  making. 
They  are  used  to  a  large  extent  by  the  United  States  Government  for  naval 

*The  principal  factor  is  the  abundance  of  natural  gas  which  annually 
displaces  a  large  tonnage  of  coal  in  all  of  the  principal  cities  of  the  State, 
and  in  the  manufacturing  industries.  — (I.  C.  W.  ) 
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vessels,  and  are  shipped  either  in  the  form  of  coal  or  coke  to  blast  furnaces 
and  steel  works  as  far  from  the  coal  regions  as  Chicago  and  IMilwaukee,  in 
competition  with  fuels  mined  almost  in  the  immediate  vicinity  of  these  cities- 

"The  statistics  of  the  use  of  mining  machines  in  West  Virginia  show 
that  there  were  403  machines  in  use  in  1901,  and  that  they  produced  a  total 
of  4,817,943  tons,  as  compared  wnth  327  machines  which  produced  3,418,377 
tons  in  1900,  and  154  machines  which  produced  1,181,125  tons  in  1899. 

"The  details  of  production  in  1900  and  1901,  by  counties,  with  the  dis- 
tribution of  the  product  for  consumption,  are  shown  in  the  following  tables: 

Coal  production  of  West  Virgifiia  in  igoo,  by  counties. 


County. 


Barbour 

Brooke 

Fayette  

Harrison  

Kanawha 

McDowell 

Marion   

Marshall  

Mason  

Mercer 

Mineral 

Mingo  

Monongalia  

Ohio 

Preston  , 

Putnain 

Randolph 

Taylor  

Tucker 

Hancock  &  Raleigh 
Small  mines 


Loaded  at 
mines  for 
shipment. 


short  tons 
189,031 

46,905 

4,89-6,223 

912,837 

1.930,930 

3,203^626 

2.806,370 

209,296 

112,953 

744,604 

609,412 

567,338 

71,766 

84,577 
369,960 
137,285 
159,108 
514,330 
711,898 

69,713 


Sold  to 

local 

trade 

and 

used  by 

em 
ploj^es. 


sh'rt  t'ns 

1,796 

13.965 

47,903 

11,227 

38,704 
26.510 

17,173 
17,417 
28,710 

5,977 

31,522 

4,914 

616 

51,964 
1,148 

.       185 

443 

7,696 

42,866 

18,315 
125,000 


Used  at 
mines 

for 
steam 

and 
heat. 


Made 
into 
coke. 


sh'rt  t'ns 

3,050 

100 

39,560 

9,092 

11,991 

22,181 

24,652 

4,858 

546 

3.941 

222 

1,904 

1,386 

r.255 

3,203i 

400 

765 
1,232 

11,313 
420 


sh'rt  t'ns 
22,254 


758,452 

12,799 

81,116 

1,668,918 

393,480 


255,014 


13,632 
7.636 


19,272 


413,976 
16,274 


Total 
produc- 
tion. 


short  tons 

216,231 

60,970 

5,742,138 

945,955 
2,062,741 

4,921,235 
3.241,675 

231,571 
142,209 

1.009,536 
641.156 
574,156 
87,400 
137,796 
381,947 
137,8701 
179,588; 
523,258 

1,180,053! 
104,7221 
125,000! 


Av'r- 
age 
price 
per 
ton. 


^0.68 
.89 
.88 
•74 
.91 
.80 
•79 
•95 
•91 
.76 
•  70 
•74 

I.  II 

•92 
.78 
1.  12 
•65 
•75 
.66 

•90 


Total 18,348,162 


494,051 


142,071   3,662,923  22,647,207!     .81 


•12 
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Coal  Production  of  West  Virginia  in  igoi,  by  Counties. 


County. 


Loaded  at 
mines  for 
shipment, 


Barbour  1 

Brooke ; 

Fayette 

Harrison  

Kanawha 

McDowell 

Marion 

Marshall 

Mason  i 

Mercer 

Mineral 

Mingo  

Monongalia  

Ohio ! 

Preston  1 

Putnam  \ 

Randolph  « 

Taylor  | 

Tucker   

Hancook  &  Raleigh 
Small  mines 


Sold  to 

local 

trade 

and 

used   by 

em- 
ployes. 


Used  at 
mines 

for 
steam 

and 
heat. 


Made 
into 
coke. 


short  tons 

266,048' 
68,279 
5,090,139 
1,728,008 
1,878,056 
3.386.075 
3,089,516 

181,638 
74.322 

676,112 

593.529 

567,626 

S9.019 

87,011 

1       470,877 

;       237.163 

139.339 

i       371,595 

713,645 

151,812 


sh'rtt'ns  sh 

11,287! 

4.83S 
So,6o2 

7.996 
35.747 
40,063 

17,054 

31,147. 

42,109 

7,736 

3.706 

4,851 

699 

103,404 

1,408 

4,270 

1,187 

7,I27| 

6,273 

38,242 

,    125,000  ... 


Total 
produc- 
tion. 


Aver- 

I  age 

'price 

per 

ton. 


rt  t'ns  short  tons  short    tons\ 


18,111 

81 

66  202 

18,880 

17.981 

34,187 

45,053 

4,452 

13,533 

4,944 

541 

4,409 

184 

1,346 

4,076 

1,356 

679 

1,868 

16,846 

839 


17.930 


815.446; 

7,679 

52,119 

1,535.186 

259,974' 


275,186: 

" I 

20,899! 

■"i"2'878j 

20,356 
, I 

360,576; 


313, 
73, 

6,052. 

1,762, 

1.983. 

4,995. 

3,411, 
217, 
129, 
964, 
597, 
576, 
no, 

191, 
489, 
242, 
161, 

380, 

i,097, 
190, 

125, 


376^0, 

198 

389 

563 

903 

5" 

597 

237 

964 

028| 

776; 

886} 

8oi| 

761! 

239    I 

789; 

561 

590I 

340; 

893' 
000 


73 
96 
90 
79 
90 
90 
80 
88 

90 

86 

74 
79 
85 
94 
39 
98 

77 
73 
71 
93 


Total  i  18,859.809:   574.746I   255,618;  3,378,2291  24,o68,402;$o.  87 
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''The  distribution  of  the  total  product  since  1889  has  been  as  follows: 
Distribution  of  the  coal  product  of  West  Virgifiia  from  i8Sg  to  igoi  inclu- 


Year. 


1890 
1891 
1892 

1893 
1894 

1895. 
1896, 
1897 
1898 
1899 
1900 
1 901 


L/Oaded  at 
mines  for 
shipment. 


short  tons 

4,764,900 
5,614,752 
6,887,151 
7,560,790 
8,591,962 
9,116,314 
8,858,256 

9,838,053 
11,312,408 
12,965,903 
15,044,272 
18,348,162 
19,859,809 


Sold  to 

local 

trade 

and 

used  by 

em- 
ployees. 


shWt  fns 

493,287 

438,527 
429,878 

44M59 
390,689 
428,202 
445,023 
426,441 
446,795 
471,796 
476,996 
494,051 
574.746 


Used  at 
mines 

for 
steam 

and 
heat. 


sKrtVns 

37,368 
30,594 
47,163 

49,563 
46,898 
64,126 
50,595 
56,395 
58,694 
61,176 
87,022 
142,071 
255,618 


Made  in- 
to coke. 


shrH  tons 

936,325 
1,310,781 
1,856,473 
1,687,243 
1,679.029 
2,019,115 
2,034,087 

2,555,407 
2,430,262 
3,202,124 
3,644,705 
3.662,923 
3,378,229 


Total 
product. 


short  tons 

6.231,880 
7,394,654 
9,220,665 

9,738,755 
10,708,578 
11,627,757 
11,387,961 
12,876,296 
14,248,159 
16,700,999 

19,252,995 
22,647,207 
24,068,402 


Aver- 
age 
price 
per 
ton. 


Jo.  82 
.84 
.80 
.80 
•77 
•75 
.68 

•65 
.63 
.61 

.63 
.81 
.87 
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"The  principal  coal-producing  regions  of  West  Virginia  may  be  divided 
into  four  distinct  districts.  These  may  be  distinguished  by  certain  geo" 
graphic  or  physiographic  features.  They  do  not  include  all  of  the  coal- 
producing  counties  of  the  State,  but  do  ioclude  the  more  important  ones,  and 
they  contribute  nearly  90  per  cent,  to  the  total  output  of  the  State.  Two 
of  these  districts  are  in  the  northern  part  of  the  State,  and  two  in  the  south- 
ern portion.  The  two  in  the  northern  portion  of  the  State  are  designated, 
respectively,  the  Fairmont  or  Upper  Monongahela  district,  and  the  Elk  Gar- 
den or  Upper  Potomac.  Those  in  the  southern  portion  of  the  State  are  the 
Pocahontas  or  Flat  Top  district,  and  the  New  and  Kanawha  River  district. 
The  Upper  Monongahela  district  is  penetrated  by  the  Baltimore  and  Ohio 
Railroad,  and  sends  its  coal  to  market  over  that  highway.  The  Upper  Poto- 
mac region  is  also  reach«tl  by  the  Baltimore  and  Ohio  Railroad,  and  is  pen- 
etrated by  the  West  Virginia  Central  and  Pittsburg  Railroad.  The  Poca- 
hontas or  Flat  Top  region  is  tributary  to  the  main  branch  of  the  Norfolk  and 
Western  Railroad.  All  of  the  product  of  this  district  goes  either  west  or  to 
tidewater  over  that  line.  The  New  and  Kanawha  River  district  is  named 
from  the  two  rivers  which  drain  it,  the  coal  being  shipped  partly  by  the 
Che.sapeake  and  Ohio  Railroad  which  passes  through  it,  and  partly  by  bargea 
on  the  Kanawha  river.  The  most  important  district  from  the  productive 
point  of  view,  is  the  New  and  Kanawha  River,  which  embraces  the  counties 
of  Fa3'ette  and  Kanawha.  The  coal  from  these  two  counties  is  drawn  from 
two  different  areas,  most  of  the  coal  from  Kanawha  coimty  being  from  a 
higher  geologic  horizon  than  that  of  FaN'ette  county,  but  the  district  is  prac- 
tically compact  and  contiiuious,  is  drained  by  the  same  waters  and  reached 
by  the  same  railroad,  so  the  two  areas  are  considered  as  one  district  in  this 
report.  The  production  of  the  two  counties  in  1901  amounted  to  8,036,292 
short  tons,  as  compared  with  7,804,879  short  tons  in  1900. 

"The  Pocahontas  or  Flat  Top  district  embraces  the  counties  of  McDow" 
ell  aTid  Mercer  in  West  Virginia,  and  Tazewell  county  in  Virginia.  The 
openings  to  the  mines  in  Tazewell  county  are  in  Virginia,  and  it  has  been 
customary  to  credit  that  county  and  State  with  the  total  production,  although 
it  is  known  that  most  of  the  coal  is  taken  from  the  West  Virginia  side  of  the 
line.  Because  of  this  the  production  of  Tazewell  county  has  been  included 
in  the  following  table  with  the  Pocahontas  or  Flat  Top  district.  The  de- 
creased production  in  Tazewell  county  in  1901,  which  was  mentioned  in  con- 
nection with  the  discussion  of  Virginia's  production,  caused  a  falling  off  in 
the  total  output  of  the  district  for  last  year  to  6,736,107  short  tons,  from 
6,901,637  short  tons  in  1900. 

"The  Fairmont  region,  which  embraces  Harrison  and  Marion  counties, 
and  includes  the  mines  around  Clarksburg  and  Fairmont,  has  shown  the 
largest  ratio  of  increase  of  all  the  coal-producing  districts  of  West  Virginia. 
The  production  of  this  disirict  in  1901  was  nearly  thirteen  times  that  of  1886, 
fifteen  years  before;  four  and  one-half  times  that  of  1891,  and  al)out  three 
times  that  of  1896.  As  compared  with  1900  it  shows  an  increase  of  nearly 
1, 000, oof)  tons,  not  quite  25  per  cent.  The  total  product  in  1901  amounted 
to  5,174,160  sliort  tons,  as  conij)ared  with  4,187,630  tons  in  1900. 


WEST  VIRGINIA  GEOLOGICAL  SURVEY. 


715 


"The  Upper  Potomac  or  Elk  Garden  district,  is  a  part  of  an  isolated 
basin  which  lies  to  the  east  of  the  main  Appalachian  field,  and  which  in- 
cludes the  Cumberland  region  of  Maryland,  the  Somerset  district  of  Penn- 
sylvania, and  the  Piedmont  region  of  AVest  Virginia.  The  counties  in  West 
Virginia  included  in  this  district  are  Mineral,  Grant,  Tucker,  and  Randolph- 
Most  of  the  coal  mined  is  drawn  from  what  is  known  as  'Big  Vein, '  which  has 
firrnished  the  greater  portion  of  Maryland's  product.  The  production  in 
1901  was  slightly  less  than  that  of  the  preceding  year,  being  1,856,677  short 
tons,  as  compared  with  1,999,797  short  tons  in  1900.  The  production  of  the 
four  principal  districts  of  West  Virginia  since  1S86  is  shown  in  the  following 
table: 


Coal  production  of  the  principal  districts  of  West  Virginia  since  18S6. 

[Short  tons.  ] 


Year. 


New  and  :  Pocahon-  i  Fairmont 
Kanawha  jtas  or  Flat!  or  Upper 
River  Top        jM'  nong'la 

district.        district.        district. 


Upper  Po- 
tomac or 
ElkG'rd'n 
district. 


1886 2,290,563 

1887 2  379,296 

1888 : ;  2,'84o,630 

1889 :  2,669,016 

1890 3,012,414 

1891 3,632,209 

1892 ;  3,773,021 

1893 :  4,099,112 

1894 1  3-650,971 

1895.... '  4,399,623 

1896 i  4,650,455 

1897 1  4,921,701 

1898 ;  5,947,272 

1899 I  6,544,956 

1900 1  7,804,879 

1901 j  8,036,292 


1,357,040 
1,912,695 
2,290,270 
2,702,092, 
3,137,012; 
3,503,260! 
3,815,2801 
5,059,025! 
4,044,9981 
4,608,113; 

4,859,373! 
5,521, i6oj 
6,033,344 
6,901,6371 
6,736,1071 


•406,976 
520,064 

473,489 
456,582 
600,131 
1,150,569 
1,141,430 
1,255,956 
1,655,532 
1,550,256 

1.743,590 
2,074,663 

2,525,294 
3,374,183 
4,187,630 
5,174,160; 


383,712 

503,343 

518,878 

666,956 

819,062 

1,052,308 

942,154 

1,129,397 

927,220 

1,125,601 

1,245,012 

1,425,026 

1,531,562 

1,786,009 

1,999,797 
1,856,677 


"In  order  to  show  how  steady  the  coal-mining  industry-  of  West  Vir- 
ginia has  been  during  the  past  twenty-one  years,  the  following  table  has  been 
prepared,  which  shows  the  increase  each  year  since  1880.  There  has  been 
only  one  break  in  the  series,  and  the  average  annual  increase  for  twenty-one 
years  has  exceeded  1,000,000  tons. 
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THE    POCONO    COALS. 


Annual  increase  in  the  coal  production  of  West  Virginia  since  iSSo. 
[Short  tons.] 


Year. 

Quantity. 

1 88 1  over 

1880 

112,000 
560,000 

95.833 

1,024,167 

9,062 

636,734 
875,824 
617,180 
733.080 
1,162,774 
1,826,011 
518,090 
969,823 

1882  over 

1881  

1883  over 

1884  over 

1885  over 

1886  over 

1S82 

1883  

1884  

1885 

1887  over 

1888  over 

1889  over 

1890  over 

1 89 1  over 

1892  over 

1893  over 

18S6 

1887  

1888 

18S9  

1890 

1891  

1892  

Year. 


Quantity. 


1894  over  1893 

Total  increase  in  I4y'rs 
Decrease  in  1895 

Total  increase  in  15  y'rs 

1896  over  1895  

1897  over  1896 

1 895  over  1897  

1899  over  1898  

1900  over  1899 

1901  over  1900 

Total  increase  in  21  y'rs 
Average  annual  increase 


919,179 


10,059,757 
239.796 


9,819,961 

1,488,335 
1,371,863 
2.452,840 

2,551.996 
3,394.212 
1,421,195 


22,500,402 
1,071  448 


"The  annual  production   of  coal  in  West  Virginia  is  shown  in  the  fol" 
lowing  table: 

Coal  production  of  West  Virginia  since  /Sjj. 

[Short  tons.] 


1873- 
1874. 
1875- 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1S87. 
1888., 


Year. 


Quantity. 


672,000 
120,000' 
120,000 
896,000 
120,000' 
120,000 
400,000 
568,000 
680,000, 
240,000! 

335.833 
360,000 
369,062 
005,796 
881,62c 
498,800 


Year. 


1889 

1890 

1891 

1892 

1893 

1894 

1S95 

1S96 

1897 

1898 

1899 

1900 

1901 

1902* 

1903*  (Estimated) 


Quantity. 


6 
7, 
9. 
9. 
10, 

II, 
II, 
12, 
14. 
16, 

19. 
22, 

24, 
24. 
25. 


231,880 

394,654 
220,665 

738,755 
708,578 

627,757 
387,961 
876,296 
248,159 
7«5,999 
252,995 
647,207 
068,402 

307,387 
760,000 


*Given  by  Hon.  J.  W.  Paul,  State  Mine  Inspector  for  West  Virginia. 
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Abersold,  David,  boring... .  132-3 
Adamston,  Elevation  A.  T..46 
Ages,  Relative,  of  the  Kan- 

a  w  h  a   and    Allegheny 

series 600-7 

Allegany   Co.   C.   H.,    Md.  , 

Elevation   of  A.  T  54 

Allegheny    series  333-499 

Thickness  of 334-335 

Main  beds  of 338-339 

Topography  of... 336 
Alexander     I^umber    Co.  's 

mine 445 

Ames,  (Crinoidal)  limestone256-6i 

Anderson  boring 131-2 

Anderson's     Mill,    Webster 

county  364-5 

Anderson.  Preston   county, 

Section  near 614 

Anthracite  coal  field  of  W. 

Va. ,  Geology   of 705-6 

Appalachian    Coal    Field, 

General  description  ....  81-84 

Area  of 82-3 

Classification  of..86-88 

Structure  of 84-5 

"Arbuckle"   mine 570 

Arbuckle,  Section   at   (Ma- 
son county) 143 

Armstrong    creek.    Section 

on  (Fayette  county) 370-2 

"Arno"  seam 508 

Ashburn  boring,    Preston 

county  414 

Aspinwall,  W.  H 398,390 

Asylum  well  near  Spencer, 

Roane  county 397-400 

Atwater,  R.  M 689 

Aurora  mine 175 


Austen  C.  &  C.  Co.  (U.  F.  )..4ii 

B 

Bailey,  C.  H 54 

Bakerstown  coal  265-72 

B.  &  O.  R.  R.  ,  Levels  above 

tide  on  , 1-12 

Burnersville  Branch..  12 
Cherry  River  Exten- 
sion   45 

F.  M.   &  P.    Branch..7 
Grafton  &  Belington..  10-12 

Hackers  Run 11 

Main  Line 3-6 

Monongahela  River 

Branch 8 

Parkersbu  rg  Branch. .6-7 

Sutton  Br 9 

WestVa.   &  Pittsburg 

Branch 9 

Weston,  Buckhannon 

&  Pickens  Branch 10 

Wheeling  &  Pittsburg 

Branch 7 

B.  &  O.  R.  R.   cut  No.  80, 

Preston  county 349-0 

Barclay  weU.  No.   i,  Brooke 

county  385 

Barnes,  Jos.. 127-8,  131,  134,  137 

Barton  coal 265 

Barton    section    of    C  o  n  e- 

maugh  series 237 

Baumgardner  well     No.     i, 

Ritchie  county 389 

Beale,    C.  T.  ,    well    ( Mason 

county) 402 

Beaver   creek    mine    (Ran- 
dolph county 431 

Beechwood  mine  (Pittsburg 
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coal 174 

Beech    Grove  mine   (Pitts- 
burg coal) 193 

Beck  ley  coal ...'. 617,  667-S 

Belingtou,  mine  4  miles  S. 

of 430 

Bell  Creek  C.  &  C.  Co. ,  Bel- 

va  553 

Bellton    section    ( Dunkard 

series ) 108 

Bellton  stage  104-5 

Belmont  C.    Co.   (vStocktcm 

„      coal) 552-3,  539 

Ben  wood   mine     (Pittsburg 

coal) 196-7 

Berryburg  section   (Monon 

gahela  series ) 141 

"Big  Bed"   seam 542 

Big    Clear    creek     district, 

Coals  of 647-9 

"Big  Four"  mine  198 

"Big  Red"  cave 264 

Big  Vein  C.  Co 437 

Birmingham  shale  254-5 

Black  Hawk  C.   Co 549 

"Black  Marble"  593 

Blacksburgcoal  ...5CI,  530,  571 

Blackston,  W.   T 295 

Blaine  mine    (U.     Freeport 

coal) 437-8 

Blaine    section   of    Cone- 

maugh  series 236-7 

"Bluff  sand"  ( Waynesburg)ri9 
Board  Tree  section  of  Dunk- 
ard series 103-4 

Bolivar  fireclay 461-2 

Boomer  C.  &  C.  Co  ..572-3,  589 

Bonner,  J.  W 615 

Booths  creek  section  (Mon- 
ongalia  county) 347 

Bowjer,  J.  T.  ,  shaft 190 

Brady,  A.  P 161 

Brady,  S.  D 33,54 

Brawleys  run  section  (Kan- 
awha county) 516-17 

Brelz,  F.  K '27 

Brohard,  Taylor,  section  (U. 

Freeport)  449 

Brown  C.  Co.  's  mine  (Pitts- 
burg coal) 198 

Brown  Ilrs.   well  No.  i( Mo- 
nongalia county) 3S2 

Brown  oil  well  l)oring 139 

Brown,  Prof.  S.  B 626 

Brownstown  coal 5*^5-6 

"Brusli  creek"  vein 3'~'4.  ,V7 

Buffalo  sandstone 274-6 

Ihiford,  J.   !•; 42,62 


Burning  Springs,  Roberts 
well  No.    I,   near 394 

Bush,  section  Lower  Free- 
port  at 468 

C 

Calderwood  mine 567 

Caldwell,  J.  h 25 

Cambridge  limestone  fos- 
sils   2S0-1 

Cambridge  limestone,  I^ow- 

er.... 276-81 

Cambridge  limestone,  Up- 
per  273 

Camden,  Hon.  J.  N 136,  615-16 

Camden,  W.  L.  ,  well   No.  i 

(Calhoun  county) 396 

Campbells  creek  coal 519, 

547,  567  

Analysis  of 572 

Cam])bells  Creek   C.   &   C. 

Co 567-8 

limestone 566 

Section  mouth 

of 508 

Campbell,  M.  R...281,  401,  617,700 
Camp  Branch  C.  A  C.   Co.  .583 

Cannelton  C.  Co 572-3 

Cannellon  limestone 5S6 

Cannelton  section 372 

Caples,  M.  J 694 

Ca  r  b  o  n  i  f  e  r  o  u  s  System, 

Thick  ness  of 89-99 

Carll,  John  F 3S9 

Carr,  Col.    Robert 303 

Carr  well  No.  i 380 

Carter  Oil  Co 384,  390,398 

Carver  Bros 319,  572-3,  58S 

Cassville  j)lant  shale..  118,  119-123 
Catlett,  Charles,   Paper  b3-..677-87 
Cedar  Grove  coal  seam 562-6, 

537,  52t  

Cedar  Grove  Colliery   Co. ..300,  563 

Century  C.   Co 142,161 

Central  Glass  Works^Whg. ) 

( )hio  county 385 

Chance,  H.  M 495 

Chapline     Hill.    Wheeling, 

sect  ion 1 30-31 

Charleston,  Clen.  &  Sutton 

R.  R.  (Levels  A.  T.  ) 26-7 

Charleston,  section  at 503 

Charleston,     well    at,    near 

Lock  No.   6 400 

Chatham  Shaft   mine 176 

Cherry  I'ork  section  (Rex- 
road) 447 

Che.sa]ieake  Mining  Co 560,585 

Chesapeake  iS:  Ohio  R.  R..  18-21 
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"Chestnut  Oak"  coal  vein..ii5 

Churchill,  Charles  J .22 

Cincinnati  C.  &  C.  Co 466 

Clarion  Coal 495 

Clarion  sandstone 494 

Clark  and  Krebs 532,  66r 

Clark,  Dr.  W.  B....88,  91,   225 

Clark  Oil  Co 390 

Clark,  William  A 3S9 

Clarksburg  section   of   Mo- 

nongahela  series  , 140 

Clarksburg  well  (Allegheny 

series) 387 

Cla}',  C.   H.,  Section  at 289,471 

Claymont  Brick  Co 477 

Clay-Nicholas  road 457 

Clay,   Section   of   Coalburg 

coal  at 555 

Clay,  Section  half  mile  be- 
low    455-6 

Clinton  Furnace,  Section  U. 

F.  coal  at  422 

Coalburg  coal 537,  548-56 

Coalburg  Colliery  Co 55o-i 

Coalburg,  North,  Section  at 

(Conemaugh  series) 300 

Coalburg  section  (Kanawha 

county)  518-19 

Coal  run  section,   Pottsville 

series  623 

Coal  Valley  C.   Co 529,587 

Coberly  drill  hole 360-1 

Coketon  mines  (L,.  Kit.  )... 485-6 
Cold  Spring  Hollow  section. 365 

Conemaugh  series 225-332 

Conley,    H.  ,    well    No.      i, 

Roane  county 398-0 

Connellsville  sandstone 247-8 

Corinth,  Mine  at  (L.  Kit.)..484 
Cottle  Knob(Nicholas  coun- 
ty)  306 

Cottle  Knob  section  ( Web- 
ster county)  368 

"Cow  Run"  sandstone  (Ma- 
honing)   307 

"Cow  Run"  sandstone.  Sec- 
ond ih.  F.  ) 474 

Cox  well  (Marshall  county). 384-5 
Crabtree,  J.  D.  ,    well  No.  i 

(Dodd.  county)  388 

Crennell,  Willam 61 

Crescent,  Coal  near  (Eagle) 588 
Crinoidal  ( Ames)  limestone. 256-61 

Crinoidal  coal  361-3 

Crown  Hill  C.  Co.  mine 552,559 

Crown  Hill  and  Paint  creek 
section 520-1,  565 


Crown  Hill,  Section  near. ..539 
Cumberland    C.   &    C.  Co. 
mine  487 

Cutrights  run  section 279,  294 


D 


Dalton'smine  (Monongalia 

county)  417 

Davis  0.  &C.  C.   Co 434, 

485,  488,  49T 

Davis  Creek  Coal  Co, 560 

Davis-Gordon   Co 572-3 

Davis,  Hon.  Henry  G 433 

Davis,  JohnT 361 

"Davis"  seam.  Analysis  of.. 48S 

Dayton,  Hon.  A.  G 427-8 

Deckers  creek  boring 309 

Deckers  Creek  C.  &  C.  Co. 

mine 417,  419 

Devil's    Backbone     section 

(U.  F.  coal) 448 

Dingess    section   (  Mingo 

county) 378,543 

Dingess,  Mine  near 583-4 

d'Invilliers,    E.  V.,    Paper 

by  630-655 

Disagreement  of  Levels 46-7 

Dry  Fork  R.  R.  , levels  A.T..27 

"Dunkard,  Big"  474 

Dunkard  coal iio-ii 

Dunkard  creek  section  101-2 

Dunkard  sand 307 

Dunkard  series 100-123 

Dunkard   series,    Principal 

horizons  in 105 

E 

Eagle  (No.  i  Gas)   coal 530-1 

587-92 

Eagle  coal,  Analysis  of 589 

Eagle  limestone. 593 

Eagle,  Little,  coal 592 

Eagle,  Mines  near 589 

Eakin,  C.  L 121 

East  Bank  C  Co 565 

"Echols"  coal 638,  649,701 

Economy    section,    Beaver 

county,    Pa 277 

Eddy,  D.  J.  ,  boring 128-9 

Edgewater,    Section    Kan. 

series  at 530 

Edmonds,  R.  W 189 

Edwards,  Hon.  William  H..656 

"Efaw  Rocks" 107 

Elkins,  Davis 310 

Elkins,  Hon.  S.  B 269, 

Elkhorn,  Section  at 693 
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309.  343.  413.622 

Elk  Lick  coal  251-4 

Elk  Lick  limestone 254 

Empire  mine  571 

Ewiiig   limestone 263 

Eureka  mine,  Morris  creek 

(Kanawha  county) 527-8 

Excelsior  '  o.  mine  at  Mont- 
gomery  527 


Fairchild,  Jr.   S.  E 640 

Fairfax  Knolj  section 235-6 

Fairmont  Coal  Co 174 

Falling  Rock  Cannel  C.  Co  .540 

Falls,  Little  Kanawha 449 

Farniington  section 129-30 

Fayette  county,  Pa.  section. 343 
Ferriferous  ( Vanport)  lime- 
stone  493-4 

Fickinger,  J.  A i,  8 

Fillmore,  H.  E 536-7 

Firing  locomotives 684-6 

Firing  marine  boilers 686-7 

Firing  stationary  boilers 682-4 

Fire    creek   coal     (Quinni- 

mont) 668-76 

Fish  creek  sandstone 110 

Hora  of  the  Clarion  Group. 497-9 

Flora  of  Freeport  coals 47^-3 

Flora  of  Kittanning  coals.  .480-3 
Flora    of    lower    group    of 

coals 595 

Fontaine,  William  M 119-669 

Fords  run  section 296 

Forest  Hill  C.  Co 572-3 

"Four  Foot"  coal 269 

' ' Fox  rocks' ' 107 

Franklin  mine   (Md.  ) 202 

Freeport  Coal  Mining  Co... 584 

Freeport,  Lower,   coal  463 

Freeport,  Lower,sandstone. 473-5 

Freeport,  Pa.  section 342-3 

Freeport,  Upper,  coal 403-460 

Freeport,  Uj)per,  limestone..462 
Freeport,  Upper,  sandstone.462-3 

Freret,  Jr.,  W.  A 68 

Friemlsvillc  coal 261-3 

Fricndsville  section  234-5 

Fulmer  Coal  Co 173 


Gamble    boring.  Deckers 

creek  346 

Galbreatli,  J.  W 12 

Gaston  mine 176 

Gauley  Coal  I'ield,  Cicology 
of 633 


Gauley  Coal  Field,  Topog- 
raphy of 630 

Gauley  Coal  Land  Associa- 
tion   630 

Gauley  Mountain  C.  Co 534, 

574-5 ; 

Gauley  Mountain  section... 534-5 

Gauley  river  coals 639-44 

Georges  Creek  C.  &  Iron  Co.  129 

Georges  Creek  section 145-6 

Georgetown     or     Stillman 

section 446 

Gil  boa  section,  Nicholas 

county 369 

Gilboy  sand.stone  150 

Gilchrist  C.  Co.  's  mine 198-9 

Gillespie  section  U.  I'\  coal. .454 

Gilmore  sandstone 107 

"Ginimel"  bed 591 

Glady  creek  section,  Lewis 

count)' 364 

Glen  Alum  C.  Co.'s  mine. ..548 

Gleudale  shaft  mine 196 

Goodwill  mine  (Pocahontas 

coal)  691 

Gordon,  G.  L 64 

Gordon-Davis  Co.  's  mine... 320 
Gorman  C.  &  C.  Co.  'smine.410-11 

Grafton  section  298 

Grape  Vine  C.   Co 375,546 

Great  Kanawha    Colliery 

Co.  's  mine 319 

Great  limestone i5i-2 

Gresle}',  W.  vS 170,  173 

Griffith,  William,  Paper  by.. 704-8 

"Groff"  coal  vein 307 

Guffey  &  Queen  378 

Guffey,  Hon.  J.   M 349,395 

Guyandot  Coal  Land  Asso- 
ciation   578-9, 

591 

Guyandot  Mountain  sec- 
tion   374-5 

Guyandot  Valley  R.  R 25 

H 

Haas,    Frank,    Paper    on 

Pittsburg  coal 209- 

221,    582-3 

Hall    farm    section    (Cone- 

maiigh)  2'^8 

Hall.  W.'  Carvel  64,  68 

llamninnd  I'.rick  Co.  mine..469 
"Hampshire"    m  i  n  e    (  L  . 

Kit.  ) 491 

Hancock  county  section 380-1 

Ilandley    .section,     l'"a3'ette 

cciunty 373 

Harding    mine,     Randolph 
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county 430-1 

Hardwood     Lumber     Co  . 

mine 292 

Harris,  John  T 397 

Harrison  County  Oil  Co  386 

Harrison   countj'  section 

(Allegheny  series)  351 

Harrisville    section    ( Alle- 
gheny series) 389 

Hartford   section,    Mason 

county 142-3 

Hatfield  Colliery  Co 304. 

.321,  377,  561 

Heilprin,  Prof.  Angelo 259 

Henry  mine,  Grant  county. 436 

Henry  bore  hole 352-3 

"Hickory"  coal  vein 115 

Higginson,  H.  L 630 

Higgs,  C.  boring 134 

HiteC.  &C.  Co 411 

Hite,  Prof.  B.  H.. 116,  203 

Hodges,  John  W 42 

Homewood  sandstone 627 

Hominy  Falls — Leviasy  dis- 
trict  651-3 

"Honeycomb"  coal  seam. ..272 

Hope  Salt  Co.'s  mine 193 

Horsepen  coal  group 674-6 

Howard,  CD 203 

Howesville  mine 408-9 

Hudnall  well  No.  i  section. .243 
Hudson,  J.  ,  farm  boring. ..138 
Hunting-Kenova   section 

(Conemaugh) 240 

Huston,  Samuel  255 

Huttonsville,  West,  Section 
at 625 


Ice,  W.  T. ,  mine 312-3 

Ireland  section 239 

Irona  mine 409 

Irondale  limestone 272 

Ironton,  Ohio,  section 379-80 

Irwin,  P.  H 45 


Jackson  Coal  Co 561-2 

Jackson,  Judge  John  J.,  well. 393 

"Jackson  rocks" 112 

Jackson,  T.M., 28,  46,   139 

James,  L,.  C 15 

Jennings,  J.  H  54 

Jennings  Mill  section  (Md  ). 350-1 

"Joel  Ruffner"  bed  303 

Johnson,  W.  R.,  mine,  etc., 
320,  572-3,  588 


Johnson,  J.  h 140 

Jolly  town  coal in 

Junior  Coal  Co 361,  430 

K. 

Kanawha  &   Coal  River  C. 

&C.  Co 569 

Kanawha  &  Hocking  C.   & 

C.  Co 301-2 

536,  563,  550,  564,  572-3 

Kanawha  black  flint 288 

289,  328-32,  502-3 

Kanav/ha  Gas  Coal  Co 572-3 

Kanawha  Mining  Co 524 

Kanawha  series 499-607 

Kanawha  series,  Age  of 593-4 

Keystone  mine    571 

Keystone  Oil  &  Gas  Co.'s 

well,  Harrisville  389 

Kennedy,   O.  W 125 

Kenova,  Union  Station,  ele- 
vation A.  T 62 

Killbuck  run  section 276 

Kings  creek  section 477 

Kingwood  Coal  Co 408 

Kittanniug,  Pa.,  section 341-2 

Kittanning  fireclay 493 

Kittanning,  Lower,  coal 48.3-93 

Kittanning,  Middle,  coal  ...477-80 

Kittanning,  Upper,  coal 475-7 

Klondike  mine 193 

Koontz  coal 145,   151 

L. 

Lacoe,  R.  D 121 

LaGrange  C.  Co.'s  mine 466 

Lambert  shaft  section 12 1-2 

Landis,  E.  K.  (chemist) 643 

Landstreet,  F.  S 360 

Laurel,  Big,  district,  Coals 

of .•■645-7 

Laurel  Coal  Co.'s  mine 426 

Laurel  creek  boring 362 

Leading  creek  section 142 

Lemley,  C.  Mc 10 

33,   141,  238,  359 

Lesquereux,  Prof.  Leo 433 

"Letart  Falls" 118 

Leveling,    Hpirit,     Instruct- 
ions for  49-  53 

Lewis,  C.  C 514,  518 

Lewistown  Coal  Co 569 

Lick  Fork  mine 545 

Little  Eagle  coal 592 

Little  Falls  section  231-2 

Little   Falls   section,   U.  F. 

coal   421 

Little  Kan.  Riv.  R.  R.  levels 
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A.T iS,  33-  36 

Branch  line 36 

Oil  creek 36 

Kiiawls  creek  36 

Liverpool  Salt  &  Coal  Co...  193 
Lock    No.   2   section,   Kan- 
awha river 526 

Lock   No.  3   section,   Kan- 
awha river 522-3 

Lock    No.  4   section,   Kan- 
awha river 517 

Logan  Consolidated  C.  Co... 545,  547 

Logan  C.  II.,  Coal  near 581 

Logan  mine 547 

Longdale  C.  &  C.  Co 617 

Long  Run    station   section, 

(Dodd.   connty) 38S 

Lower  Freeport  coal 463-71 

Lyell,  G.A 19 

L y man ,  Prof 54 1 

Lynn  C.  &  C.  Co.'s  mine.. ..547 

Mc. 

"McCarron"  Coal  vein 299 

McClnug  di.strict,  Coals  0^.649-50 
McCreath,  A.  S.  (chemist)  ..639 

McDermott,  Chas.  K 26 

McNair,  E.  L 42,  55 

M. 

Macksburg  coal 151 

Mahoning  coal 307,-537 

Mahoning  limestone  323 

Mahoning  sandstone  stage..305-7 
]\Ialden,  Section  at..509-io,  569 

Malone,  L.  L  209 

Mammoth,  Section  at 540,  550 

Mansfield,    Hon.  I.  F 483 

Maple  Swanij)  Water  Tank 

section 352 

Marietta  sandstone 112 

Marinet  Co 558 

Marmet-Smith  Co.'s  mine. ..189 

Marc^uette  C.  Co.'s  mine 308 

Marlin,  Dr.  G.  C 145 

234,  236,281-2,351,479, 

4''^9,  613 

Maryland  Steel  Co 418 

Maryland  Smokeless  C.  Co. .431,  433 

Mason  coal 285-305 

Ma.son  shales 281 

Meek,  F.B 257 

Merchants  Coal  Company  ..409 

Meridians,  Talile  of 76-  80 

Mile  Branch  C.  Co 564 

Miller,   CajA.  M.  A 579,  591 

Millers's  Ivldy  .sectioii 341 

Mingo  Mining  Co 565-6 


Moatsville  section .296-7 

IMonarch  C.  &  M.  Co 4 '2-13 

Moncngah  Nos.  2  &  3  mines.  1 78 

Monongah  No.  6  slope 178 

Monongahela  river  (levels, 

etc.) .....' 37-40 

Monongahela  series 124-224 

Monroe  Jet.  mine 432 

Montgomery,  Section  at 532 

IMorgantown  .section 231 

Morrill,   W.N 62,  64 

Moundsville  shaft  mine 195 

Mt.  Carbon  Co.,   Lt..  ..5^5,589 

Mt.  Chateau  Hotel,  Section 

near  405 

Muddlety  creek  section 458-9 

Miinroe,  Hersey  55 

Murray  tunnel  section 299 

Myers,  David  L 147 

N. 

New  ICnglaud  mine 176 

Newburg  boring  (<<ufFey)...349 
Newburg  C.  &  C.  Co.  (Up- 
per Freeport) 412 

Newburg  section 233 

Newburg  shaft  mine..347-8,  4 1 2 

Newberry,  Dr 464-5 

New  Castle  mine 192 

New  Cuml)erland  section. ..381,  464 
New  Diamond  Mining  Co.. .558 

Nineveh  coal 109 

Nineveh  limestone 109-10 

Nineveh  sandstone 108 

No.   :  Gas  (Eagle)  coal 538 

No.   2  Gas  ( Campbells cr'k) 

coal 538 

No.   2  Gas,  Table  of  Anal... 572 

No.  3  (Pocahontas)  677-701 

No.  4  coal 694 

No.   5  coal 302 

N.  &  W.  R.  R.,    levels  A.  T..  22-34 
Bluestone   Branch..  23 
Cooper  S:  Goodwill 

Branch 23 

Crane  Creek  Br 23 

North  Fork  Br 23 

Shenandoah  Div...  24 

Norris,  R.  L 203 

North  Potomac  coal  basin  ..485 
Nova  Scotia  mine,  Ansted. .574-5 

Nuttall  (vSewell)  coal 639-42 

658-6(j 

Nuttall,  John 657 

Nuttall,  vSection  at 616-17 


O. 


Oakland  C.  &  C.  Co.  mine. ..484 
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Oceana,  Section  at. ..578-9,  581 
O.  C.  -K.  M.  R.  R.,  levels 

A.T 24 

O.R.R.R.,  levels  A.  T 15-1^ 

Ravenswood  S.  & 

G.  branch  18 

Ripley  &  Mill  cr. 

branch 17 

Opekiska  mine  174 

Orr  C.  &  C.  Co.   i  Up.  Free- 
port) 411 

Orton,   Dr.  Edvi'ard 153 

339-  381,  478 


Page,  Major  Wm.  N 434-5 

Paint  creek  seciiou 525 

Palmer  section  at  Salsbury 

mine 452-3 

Parsons,  James 2,  201,  615 

Parr  calorimeter    203 

Parr,  Prof.  8.  W 203 

Paul,  J.  W  156 

'  'Payne"  coal 701 

Pearl  C.  &  C.   Co 583 

"Peerless''  seam  517,569 

Penhale,  J.  W  400 

Pennock,  J.  D  689 

' ' Pethtle  rocks' ' 107 

Pettigrew,  Thomas  M 116 

Philippi  C.  M.  Co  427 

Philippi,  Sections  at. ..312,  358-9 
Philippi  well  record..357-8,  359 

Pickens,  Section  at 363 

Piedmont  C.  &  M.  Co 491 

Pigeon  creek  section  (Min- 
go county  376-7 

Pine  creek  limestone 273 

Pine  Grove  boring 136-7 

Pine  Grove  Coal  Go's  mine. 570 

Pine  Grove  (Cox)  well  384 

"Pinnickinnick"  hill 140 

'  'Pinnickinnick"   mine 206-7 

214 

Pioneer  Coal  Co 508 

P.  C.  C.  &St.  Iv.R.  R.,    lev- 
els A.T 25 

Pittsburg  coal 137,   164-224 

Ageof 164-5 

Analyses  of 205-6 

Area  of 165-6 

Chemical  comp.  of  ...203-10 

Fuel  value 209-19 

Gas  and  Coke  from... 22 1-4 

Structure  of  166-203 

Wheeling  Dist.  Aver. 

Anal,  of  199 

Pittsburg,  Ivittle,  coals 245-6 

Pittsburg  limestone  245 


Pittsburg  red  shale 263-5 

Pittsburg  sandstone 168 

Pitts.,  Wash.  &  So.  R.  R 31-2 

Piatt,  Franklin 225 

Pocahontas  C.  &C.  Co 694 

Pocahontas  (No.  4)  coal .    . .  676-7 

694 

Pocahontas  (No.  3)  coal  677-700 

Pocahontas    coal.  Analysis 

of 695-6 

Pocahontas  coke,  Analysis 

of   698-9 

Pocono  coals 702 

"Point"  seam 510 

Porters  Run  section  (Mason 

"  coal)  303,  503 

Porters  Run  section  (Stock- 
ton coal)  456 

Pottsville  series 608-702 

Pottsville  series.  Coals  of. ..626 
Pottsville  series,  Type  sec- 
tion of 609 

Powell,  Chas.  F 37 

Powell  siding  mine 469 

Powelton,  Section  at 622 

Precise  elevations 42-4 

Grafton  to  Morgan  town..  43 

Morgantown  to  Uniont'n  44 

Precise  and  spirit  levels 48-76 

Q. 

Queen  Shoals  section 288 

Quinnimont    (Fire    Creek) 

coal 668-76 

R. 

Raleigh  sandstone  656 

Randall,  N.  M.  (chemist)  ...639 

Raymond  City  section 144-5 

Red  House  section  144 

Red  Jacket  mine  (Matewan)  547 

Redstone  coal 130,  141,  160-2 

Redstone  limestone 162-3 

Reed,    R.    Iv,,    well   No.   i, 

Taylor  county 387 

"Reliance"  mine  691 

Richland  mine 1 98 

Richmond,  O.,  Insect  fauna 

from  255-6 

Rich  Mt.,  Mine  in  summit 

of 627 

'  'Ridge"  limestone 109 

Roaring  creek  seam 360 

Roaring  creek  sandstone  ...462-3 
Roberts  well,  Wirt  county..394 

Robinson  C.  Co 548-9,  565 

Robinson,  Hon.  Neil 560 
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Rock  Lick  branch  of  Crane, 

Section  on 579-8o 

"Roger"  bed 3S1,  366 

Rogers  Bros 86 

Rogers,  H.  D 124,  164 

Rogers,  William  B 428,330,709 

Ruley    Bros,    well     No.    i, 
(Dodd.    Co.) 388 


Sago  station  mine   442 

"Salt  Sand" 383 

Saltzburg  sandstone    265 

Sand  Fork  section,  Clay  Co. 457  * 

Sandy,  Wm.,  well  No.  i 243 

Sand  branch  of  Gauley  sec- 
tion    532-3 

Scotch  Hill  section,  Preston 

connly   2co 

Scott,  Addison  M 41 

Scotts  Run  section 127 

Scranton  Splint  C.  Co 553 

Hcudder,  Sam'l  II 121-2,  255 

Selby,  Prot.  A.  G...240,  253,  279 
Seuiet-Solvey  ovens,    Coke 

from 688-9 

Semper,  C.  H 42,62 

Seventh  Ave.   Hotel,   Pgh., 

elevation  A.  T 43 

Sewell  (Nuttall)  coal 634-5 

655,  657  

Sewell  (Nuttall)  coal,  Anal- 
yses of 639-42,  658-60 

Sewickley  coal 141-59 

Sewickley  limestone  160 

Sewickley,  Pa.,  Section  at. .277 

Sewickley  sandstone  152 

Shaft  mine,  near  Fairmont.. 175 

Sheep  belt  of  West  Va 102 

"Shell'    coal 262 

Shriver,  Lee  R.,  well 383 

Smith  Coal  Co  437,490 

Soldiers'  Home,  Erie,    ele- 
vation A.  T 42 

Somerville,  R.  L 170 

South  Penn  Oil  Co 382-3 

3S8,  396 

"Si)lit-Six  '  vein  (  L.  Kt.)...489 

Spring  I-'ork  mine 568 

Sialnaker,  Iv.  S  203 

Slate   Capitol   Bdg.,  eleva- 
tion A.  T 56 

Statistics  of    Coal  &   Coke 

production 709 

St.  Clair  C.  &  C.  Co... 572-3,  5S8 
"Steuben ville  Shaft'    coal. .381-2 

466 

Stevens  C.  Co.  mine  551,  571 


Stevenson,  Dr.  John  J 105 

109-11,  150,  160,  256-9, 

265,  324  

Stevenson,  Wm.  vS 155 

Stockton  cannel  bed  367 

Stockton  coal 538-48 

Stockton  coal  flora 327 

Stockton  coal  section 505-6 

Stone  Coal  run  section  541-2 

"Htraughan"    mine   (Eagle 

coal) 587 

Stroud  Creek  section  (U.  F. 

coal) 459 

Stumptown  Oil  &  Gas  Co... 397 
Stun)})to\vn     well,     Gilmer 

county  397 

Sutton,  F'rank  61 


T. 


Ten- Mile  Station  section  ...443-4 
Thacker  &  Delorme,  Section 

at 376 

Thacker,  C.  &  C.    Compa- 
ny's mine  544 

'J'hacker  seam  544 

Thomas  mine  (U.  Freeport  1434-5 

Thomas  mine  (L.  Kt.  )  485-6 

"Thomas"    (Up.   Freeport) 

vein 488 

Thompson,  J.  Perry 239,271 

Thornton  fireclay 322-3 

Three  Fork  ck.,  Bore  hole.  623 

Tolbert,  M.  E.,  Coal  Co 312 

Trans-I-'lat  Top  Land  Ass'n.374 
"Trimble"    (Cedar    Grove) 

seam    508 

Tug   River  section,  Mingo 

county 377,694-5 

Tunnelton  mines  (U.  F.)...409 

"Turkey  Rone"    306 

Twenty-two    foot"    bed    of 

coal 444 

Two-Mile-Kanawha  sect 239-40 

Tygarts  Valley  C.  &  C.  Co. 

mine   426-7 

Tygarts   Valley  Mineral  & 

Oil  Co 357 

Tvson  coal  vein   153 

Tyson,  Philip  T 266 


U. 


UfTiington  fossils 324-5 

UfTington  shale  . 324 

Union  Coal  Co 524 

Uniontown  coal 150-1 

Upper  F'reeport  coal   403-460 


INDEX. 
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V. 


Valley  C.  &  C.  Co.  's  mine, 

(U.F.) 429 

Valley  Falls  C.  &  C.  Co 468 

Valley  Falls  section  354-5 

Vanport  limestone  493-4 

Va.  &Pgh    C.  &C.  Co 177 

Victoria  mine,  near   Hard- 
man  413 

■'Virginia"  mine 491 

"Vulcan"  mine,  near  Pow- 
ellton 589 

W. 

Wabash  railroad  33 

Wallace,  Brice,  well  (Amos 

P.O) 384 

War  Creek  seam  675 

Washburn,  Chas.  H 232 

Washington  coal 1 1 3- 1 6 

Washington  coal  "A" 113 

Washington  limestones 1 1  i-i  2 

Watson  Coal  Co 593 

Watson,  Sanford,  boring  .. .310-11 

344  

Way  nesburg  coal 146-50 

Waynesburg  coal.  Little.  ...150 

Waynesburg  coal,  "A" 116-17 

Waynesburg  sandstone 1 1 7-1 9 

Webster  section  (Conem'gh 

series  232-3 

Webster  section  (Taylor  co)356 
Webster    Springs,    Section 

near 365-6 

Weese  Station  section 366-7 

Welch  coal  666-8 

Welch,    Section   at   (Potts. 

series) 619-20 

Wellsburg,  Section   at  385 

"West"  mine,  (Poco.  No.  3)  691 
W.  Va.  Coal  and  Coke,  pro- 
duction  709-16 

Tables  on  , 711-16 

W.  Va.  Coal  Co.'s  mine  417-18 


W.  Va.  C.  &  P.  R.  R.,  levels 

A.  T 13-15 

Beverly  &  Hut'sville  Br.   14 
Coal  &  Iron  branch  ...  33 

Davis   Br 14 

Elk  Garden  branch 14 

Elkins  &  Buckhorn  Br.   14-15 

Wheeling,  Mines  near 197 

Wheeling  section 385 

White,  David   no 

119-21,  281,  327,  335,  340 
479,  497,  501,  536,  593,  612 

669,  700,  709  

Whiting  mine,  near  Stout's 

mill 184-5 

Whitestick  seam 668 

Wick  P.  O.,  Section  near... 390-3 
Wild  Cat  Run  section    (U. 

F.  )  448 

Wild  Cat  Run   section    (L. 

F.  ) 471 

Williams  calorimeter 204 

Williams,  Henry  J 204 

Williamson  ( Mingo  county) 

section 561 

Wilson,  H.  M 48 

Windy  Gap  coal    107 

Windy  Gap  limestone 106-7 

Winfield     boring,    Putnam 

county  401 

Winif rede  coal 556-6 

Winifrede  Coal  Co 556,570 

Winif  rede  Jet.  section  515 

Witchers  creek  sect.   (Kan- 
awha county) 514-15 

Womelsdorf  mine 433 

Wood,  Hargraves  54,55 

Workman,  Nellie,  boring...  135 
Wormley,  Prof.  T.  G.  (anal- 
yses of  Iv.  F.  coal) 466-7 

Wyoming  Coal  Co 373 


Yellow  creek,  Jackson  well 

on 395-6 
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